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U.S. ARMY WHITE SANDS MISSILE RANGE 
NEW MEXICO 

FINDING OF NO SIGNIFICANT IMPACT 

NAME OF PROPOSED  ACTION: 
Lance Missile  Target Envlronmental Assessment 

DESCRIPTION OF PROPOSED  ACTION: 
LAh'CE began flight testing in 1965 at  White Sands Missile Range and was fielded in the 1970's for use by the United States 
and other North Atlantic Treaty  Organization  countries.  The  Lance  missile system  has  been replaced by  Army Tactical 
Misslle System (Army TACMS) which incorporates the  latest  technology.  Air defense mlssiles, which are in the development 
and ,?roducbon stages, need to test  their  abilily to intercept targets. It is proposed that LANCE be utilized as a target for other 
air defense  weapons. 

LANCE  is a single-stage, two phase, liquid  bi-propellant vehicle consisting of  a warhead section and an M5 missile main 
assembly  totaling 6.1 3 m  in length. The missile has two different payload configurations; light and heavy. LANCE when 
being used as a target will not carry  explosive  warheads except for occasions when  required for mitigation purposes. The 
payload section will be  modified to contain ballast, instrumentation, or a combination of both.  LANCE  travels a ballistic 
trajectory  capable  of traveling  up to 'I30 km. LANCE  is equipped with limited telemetry instrumentation. 

The  \missile requires a solid propellant gas generator to produce a boost and sustain phase  during the launch process. The 
liquicl propellant which drives the missile  during flight consists of a fuel and an oxidizer;  unsymmetrical dimethylhydrazine 
(UDMH) and inhibited  red fuming nitric acid  (IRFNA),  respectively. 

Two  types  of  testing will be associiated with  utilizing  LANCE as a target: tracking and interception  missions. Tracking 
missions consist  of launching  a LP.NCE and  tracking the missile with instrumentation. Interception missions involve 

scerlarios  will utilize  existing  launch  and  impact  areas. If the testing parameters of  the tracking instrumentation or 
launching  a LP.NCE missile  and  intercepting it with a missile which is presently being  developed and tested. Both testing 

intercepbng mimle  require the use of a non-existing  launch or impact  area,  then  additional environmental evaluations will 
be required, such  as a  Record of Environmental  Consideration, prior to use. 

PURPOSE OF THE PROPOSED ACTION: 
Utilization  of  LANCE as a target allows the project to eliminate the remaining missiles (estimated at 120 missiles). This 
opportunity avoids the traditional disposal  phase (static tests and dismantling the missile), which does not make the most 
eRclent use  ofresources, and would create hazardous waste. 

ALTIERNATIVES CONSIDERED: 
Any halllsk missile is a viable alternative to using  LANCE as a target, however there are some testing scenarios for which 
thest?  alternatlves  are not suitable based on their flight patterns.  range, availablliv, etc.. Production of alternative targets 
contilues unllk!? LANCE,  therelore, the use of LANCE as targets decreases the necessary  resources associated with the 
prod'Jctton of alternative targets. 

Other mllitary tnstallations  were  considered for using LANCE as a target, but eliminated as possibilities for the followlng 

and expeltise for LANCE reside on  WSMR. The cost of moving these resources  and expertise would not be cost efficient. 
reasons WSM,? is  where  all o f  the developmental testing of LANCE has been conducted. All of the remaining resources 

A malority o f  the prolects proposing to test  with LANCE as a target  are presently established on WSMR. Additionally. WSMR 
provldes  both the required  maximum and minimum ranges LANCE can be fired. 

I f  LP,NCE IS not used as a target, then remaining missiles will have to be disposed of In a potentially very costly (both 

as much ,3f the fuel as possible, Thi-, requires  that  each missile be attached to a tower and allowed to burn its fuel. The 
mont!tarily and environmentally) manner. There are two steps for this alternative. First, static tests are required to eliminate 

seccmnd step is to cut open  the  tanks and extract the residual fuel, at which point the residual fuel and the tanks must be 
handed as hazardous  waste. There  is concern by  the general public regarding the creation and storage of unnecessary 
hazardous waste. Propellants  of this missile are more  hazardous than the emissions when burned or exploded. 

The 110 action alternahve is not an option for the Lance missile system program. The missiles must be utilized or disposed. 
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ENVIRONMENTAL CONSEQUENCES: 

to tlle surface or where there is a permanent source  of  surface  water, thus eliminating  the  potential of water contamination. 
Waler aualib and sumlv. LANCE is restricted from impacting missiles in areas where the ground water  is in close proximity 

The LANCE  project does not require  signlficant amounts of water resulting in no significant demand  on the water supply. 

@;m and soil. Monolithic  impacts  associated  with utilizing LANCE as a target for a tracking  test will produce a crater 
approximately 3 - 4.5 m wide and 2.2 - 3.6 m deep  and the  missile would bury itself up to 4.5 - 6 m below the surface.  The 
crakr wlll remilin open for  six months  allowing the propellants to dissipate. ARer six months the  crater  will be filled and the 
missile vrrill rernain in  place. 

-. Air s a  Emissions will be generated by the LANCE missile, ground  vehicles,  and  aircraff. Topographic  and climatic 
conditions of the Tularosa and  Jornada  del  Muerto  Basins are conducive for the dissipation of emissions released by this 
p ro jx t .  The quantity of emissions  released  is less than the amount released by daily  commuters to White Sands Missile 
Range. Toxic fumes of nitrogen  oxides are released by the LANCE  missile.  Levels  of NO, affer a monolithic  impact were 
not detectable after a 24 hour period. There will be no long term effect  of these  emissions  as they will dissipate  and continue 
to react ;Ind change  chemical form. 

impigct. The launching of LANCE will produce  the highest  noise level  of these sources. The area  which has been 
N0i:i.e i m w  Noise sources for the proposed  action are ground  vehicles, atrcraR, launching the  LANCE  missile, and it5 

dettyrmined as hazardous for humans is within 500 m of the launch area.  A majority of the  existing  launch facilities are 
remotely  located  and  the  noise levels v d  dissipate by  the time it  reaches a highly populated  area. Wildlife species present 
within 500 m will likely vacate the area due to the increased activity or will find refuge  from the noise in burrows. 

WIT The  use of other  existing  facilities will not significantly impact the wildlife of the area.  Generally. wildlife species  around 
Fish and  wildlife Use ofthe Pup Weapons  Impact  Target (WIT) is not permitted by this project, as Salt Creek  dissects the 

whlch may be present within impact  areas. The loss of a few individuals of wildlife species that commonly inhabit impact 
thes? areas  are  either  acclimated to thz increased activity or have vacated the areas.  There is  potential for killing individuals 

areas w~ l l  not adversely significantly effect their entire populations. 

Threatened and endanaered  species.  LANCE  will utilize existing  launch  and impact  areas.  Launch areas are generally 
cleared of all vegetation  and either covered with a layer of  base coarse gravel or are left  barren. Impact areas are 

species which reoccur under these  conditions are early seral stage plants.  Most listed species are  mid to late seral stage 
mair1taint:d in nearly bare  ground to bare ground  conditions for the purpose  of data collection  and  debris  recovery. Plant 

planrs. 

Avoidance of  ?up  WIT eliminated any potential for this project to effect the White Sands  pupfish.  A loss of a few Texas 
horned lizards  utilizing the impact areas may die as a result of  the actions of this project. 

Priol to  the use of areas outside o f  existing launch and impact  areas, a survey for listed  plant  and wildlife taxa will be 
concucted. 

" ~ -  Cultural rt?sources Existing launch and impact areas  will be utilized whenever possible. I f  unestablished  areas are required 
for test activities archeological  surveys will be conducted. A report  presenting the results will be dellvered to DES-E one 
monih prior to ]me. 

CONCLUSIONS: The proposed action  would  not significantly affect the environmental  conditions that exist at WSMR. Any 
potelltial threats have  been  mitigated. 

Eased on the considerations  contained  herein and  the foregoing  conclusions, an Environmental  Impact Statement is not 
requlred. This Finding of No Significant Impact  is  hereby  submitted for the proposed action. 

POlhlT OF CONTACT: An environmental document that supports a "Finding of No  Significant Impact' is available for public 

Centsr (Pjdbllc Affairs). Building 122, WSMR; and Ihe Public  Library where this notice was published. All are invited to submit 
reading a t  the following  locations: The WSMR Environmental  Services  Division,  Building  T-150, WSMR; WSMR Visitor 

wrltten comments for consideration by the Commander, WSMR, within 30 days o f  the notice. Address al l  correspondence 
to: 

- 

" 

Commander 
U.S. Army White Sands  Missile Range 
P.TTN. STEWS-DES-E 
Whlte 5,ands Missile R a g e .  I N  88002-5048 



List of Tables . . . . . . . . . . .  

List of Figures . . . . . . . . . . .  

Llst of Appendices . . . . . . .  

Table of Contents 

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

PAGE 

. . . . . . . . . . . . . . . . . .  iv 

... 
. . . . . . . . . . . . . . . . . .  I l l  

. . . . . . . . . . . . . . . . . .  v 

Executive  Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  vii 

1.0 Project  Descript ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
1.1  Background  and  Previous  Environmental  Documentation  Review . . . . . . .  1 
1.2PurposeandNeed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
1.3Alternatives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
1.4 Description of LANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

1.4.1  General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
1.4.2  Propulsion  System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

1.5 Basic  Mission  Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
1.6 Description of Impact  Types . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 
1.7 Launch  and  Impact  Locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 
1.8 Safely  Concerns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 
1.9Recovery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 

. . . . . . . . . . . . .  

2.0 Affected  Environment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 
2.1General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 

2.1 . 1 Tularssa 13as1n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 
2.1.2  Jornada  del  Muerto  Basin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 

2.2PresentLandUse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 
l2.3 Geology  and  Soils . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 

2.3.2  Jornada del Muerto  Basin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 
2.4 Ground  and  Surface  Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 

2.4.1  Tularosa  6asin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 
2.4.2 Jornada  del Muerto Basin . . . . . .  . . . . . . . . .  20 

L .. 5 Ornate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 
~ . 6  Air  Quality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 
i . 7 F l o r a  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 
2.8Fauna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 
2.9 Threatened,  Endangered,  and  Sensitlve  Species . . . . . . . . . . . . . . . . . . .  23 
2.10  Cultural  Resources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 
2 11 Socloeconornic  Resources  and  Infrastructure . . . . . . . . . . . . . . . . . . . . .  26 

2.11. lEconomics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26 
2.1 1.2  Transportation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26 
2.1 1.3 Utilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27 

2.3.1 Tularosa Elasin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 

. . . . . . .  
-> 

1 

3.0 Environmental  Consequences . . . . . . . . . . . . . . . . . . . . . . . . . .  
3.1  Intercept  Mission . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

29 
29 

-._ 
FINAL I 



3.2TrackingMission . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29 
3.2.1  Water  Quality  and  Supply . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 
3.2.2Soils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 
3.2.3  Flora . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 
3.2.4Fauna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 
3.2.5  Threatened,  Endangered, and Sensitive  Species . . . . . . . . . . . .  31 

3.3 Missile  Flight  Effects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32 
3.3.1  Air  Quality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32 

3.4 Other  Associated  Environmental  Effects  36 
3.3.2Noise 33 

3.4.1  Climate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36 
3.4.2  Geology  and Soils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36 
3.4.3 Cultural  Resources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37 
3.4.4 Socioeconomic  Irnpzcts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37 
3.4.5Transpofiation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37 

3.5  Cumulative  Effects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

4.0 Mitigation  Measures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39 

4.2  LANCE  Recovery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39 
4.3  Personnel  Safety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40 
4.4 Intercepting  Missile  Obligations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40 
4.5  Testing  Location  Restrictions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40 
4.6  Threatened  and  Endangered  Species . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41 
4.7 Hazardous  Waste  and  Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41 

4.   IGeneral  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39 

5.0 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43 

References 
Appendix 
List of Acronyms 
Agencies  and  Persons  Contacted 

I1 FINAL 



1 

2 

3 

4 

5 

List of Tables 

SPGG  Combustion  products . . . . . . . . . . . .  

PAGE 
. . .  4 

Propellants  burned  and  residuals for the  light  missile  configuration  in  respect to 
distancetraveled . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 

Propellants burned and residuals for the  heavy  missile  configuration in respect to 
distancetraveled . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 

Combustion  products of IRFNA  and UDMH . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

Cultural-Temporal  sequence  applicable to Tularosa  and  Jornada  del  Muerto 
Baslns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26 

Combustion  products  and  amounts  per  single  LANCE . . . . . . . . . . . . . . . . . .  33 

Emissions  produced  by  daily  commuters to WSMR . . . . . . . . . . . . . . . . . . . .  33 

Sound  levels  and  human  responses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34 

.. - .  
. .  

FINAL 111 



List  of Figures 

1 Diagram  of  the  LANCE . . . . . . . . . , , . . . , . , 

PAGE 
. . .  3 

2 Legend for  the  following  figures . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . 9 
a. Location of potential  launch  and  impact  sites  for  $he  South  Range  10 
b. Location  of  potential  launch  and  impact  sites  for  the  Mid  Range . . 11 
c. Location  of  potential  launch  and  impact  sites  for  the  North  Range . 12 

3 Locat ionofWSMR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 

4 Land  uses in the  vicinity of WSMR , , . . . . . . . . . . . . . . . . . . . , , . . . . . . . . . , 17 

5 Geology of WSMR  and  the  surrounding  area . . . . . . . . . . . . . . . . . . . . , , , , . 18 

iv FINAL 



List of Appendices 

A LANCE missile  system  propellant  study 

8 Material  safety  data  shsets for UDMH and IRFNA 

C Standing  Operating  Procedure for Lance  missile  recovery 

D White  Sands  Missile  Range  endangered  species list 

E Calculations  for  estimated  emissions  produced  by  daily  commuters to WSMR 

F Safety  zones  associated  with LANCE missile 

G Comments  received from State  and  Federal  agencies  with  corresponding  response 
letters 

-. 
FINAL U 



THIS PAGE  WAS  INTENTIONALLY  LEFT  BLANK 

. .  . . .  . .  
. .  

. . .  . .  . . .  



EXECUTIVE SUMMARY 
LANCE  began  flight  testing  in 1965 at White Sands  Missile  Range and  was  fielded in the 
? 9 7 0 ' ~  for use  by the  United  States  and  other  North Atlantic Treaty  Organization  countries. 
The  Lance  missile  system  has been replaced  by  Army  Tactical  Missile  System  (Army 
TACMS)  whlch  incorporates  the  latest  technolosy. Air defense  missiles,  which  are  in  the 
development  and  production  stages,  need to test  their  ability to intercept  targets. It is 
proposed  that  LANCE  be  utilized  as a target for  other  air  defenss  weapons, 

LANCE is a single-stage, two phase,  liquid  bi-propellant  vehicle  consisting  of a warhead 
section and an M5 missile  main  assembly  totaling 6.13 m in length.  The  missile  has  two 
different payload configuratictns; light and  heavy.  LANCE will not carry explosive  warheads 
when  being  used as a target. The payload  section  will  be  modified to contain  ballast, 
instrumentation, or a combination of both.  LANCE  travels a ballistic  trajectory  capable of 
traveling up  to 130 km  LANCE is equipped with  limited  telemetry  instrumentation. 

The missile requires  a  solid  propellant  gas  generator to produce  a  boost and  sustain  phase 
during  the  launch  process.  The  liquid  propellant  which  drives  the  missile  during  flight 
consists of a fuel and  an oxidizer; unsymmetrical  dimethylhydrazine (UDMH) and  inhibited 
ret3 fuming  nitric  acid  (IRFNA),  respectively. 

TVI/O tlypes of  testing  will  'be  associated  with  utilizing  LANCE  as a  target;  tracking and 
interception  missions  Tracking  missions  consist of launching a LANCE  and  tracking  the 
missile  with  instrumentation.  Interception  missions  involve  launching  a  LANCE  missile and 
Intercepting it with a misslle  which is presently  being  developed  and  tested.  Both  testing 
sct?narios  will  utilize  exiting  launch  and  impact  areas. I f  the testing  parameters  of  the 
tracking  instrumentation or intercepting  missile  require the use  of a non-existing  launch or 
impact  area,  then  additional  environmental  evaluations will be  required,  such  as a Record 
of  Environmental  Consideration,  prior to use 

Utilization of LANCE  as  targets  allows  the  project to eliminate  the  remaining  missiles 
(es1:imated at 120 missiles).  Thls  opportunity  avoids the traditional  disposal  phase  (static 
tests and  dismantling  the  missile)  which  does not make the most efficient  use of resources 
and Would create  hazardous vvaste 

Any  ballistlc  missile  is  a  viable  .alternative to  using  LANCE as a  target,  however  there  are 
some  testing  scenarios  for  which  these  alternatives  are not suitable  based  on  their flight 
patterns,  range,  availability,  etc.  Production of alternative  targets continues  unlike  LANCE, 
therefor?.  the use of  LANCE  as  targets  decreases  the  necessary  resources. 

If LANCE is not  used  as a target,  then  remaining  misslles  will  have to be  disposed  of  in a 
potentially  very  costly (both monetarily  and  environmentally)  manner.  There  are  two  steps 
for this  .glternative.  First,  static  tests  are  required to eliminate as much of the  fuel  as 
possible.  The  second  step is to cut  open  the  tanks  and  extract  the  residual  fuel,  at  which 
poinl  the  residual  fuel  and the tanks  must  be  handled  as  hazardous  waste.  There is 
c o n c w   b y  the  general  public  regarding the creation  and  storage of unnecessary 
hazardous  waste.  The  unusec  propellants of thls missile  are  more  hazardous  than  the 
em1s:;ions when  burned or exploded. 
-. 
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The  no action  alternative is not an  option  for the Lance  missile  system  program,  The 
missiles  must  be  utilized  or  disposed. 

Potential  environmental  consequences  are  briefly  discussed  below 

Monolithic  impacts  in  hydrologically  sensitive  areas (i.e.  ABC-1,  Denver,  and  Rhodes WIT) 
could potentially pollute  the  ground  water  with  residual  liquid  propellents  where  the  water 
table  is  shallow.  For this reason,  these  areas  have been  restricted  from  use for monolithic 
impacts.  These  areas  can  be  utilized  only if the  LANCE  missile is equipped  with  either  a 
device  which will  cause the missile to become  unstable  prior to impact  (resulting  in  a 
surface  impact), or if the  missile is made to explode  on  impact  burning  all  residual  fuel. 

LANCE will  not  use  Pup  WIT  as  an  impact  area to any  extent.  The  hazards  associated 
with  the  chemicals  which  fuel LANCE are potentially damaging  to  the  White  Sands  pupfish 
or their  habitat.  Therefore, to prevent  a  "may affect" situation  the  area  will  be  avoided. 

Described test activities will  not  place  an  extreme  demand  on  the  domestic  water  supply 

Monolithic  impacts  associated  with  utilizing  LANCE  as  a  target  for  a  tracking  test will 
produce  a crater  approximately 3 - 4.5 m  wide and 2.2 - 3.6 m  deep  and  the  missile  would 
bury  itself  up to 4.5 - 6 m  below  the  surface.  The  crater  will  remain  open  for six months 
allowing  the  propellants to dissipate.  After six months,  the  crater  will  be  filled  and the 
missile will  remain  in  place.  Equipment  used to fill the  crater is generally  a  backhoe or 
armor  plated  grader. Soil which  was  forced  out of the  ground  upon  impact is used to fill 
the  hole. If additional soil is required it is obtained  from  mounds  located  within  the WIT. 
Off road vehicle use  has  been  restricted to recovery  operations  when  deemed  necessary 
to  reduce  the  potential of  soil  erosion.  Drip  pans  are  required  wherever  generators  are 
used to mitigats  potential  soil  contamination  associated  with  fueling  operations. 

Vegetation  may  be slightly altered by  LANCE. Efforts to minimize  the effect include,  having 
fire  support on standby  and  limitlng  offroad vehicle  use.  LANCE will  utilize  existing  launch 
and Impact  areas  Launch  areas  are  generally  cleared of all vegetation  and  either  covered 
with  a layer of base  coarse  gravel or are left bzrren.  Impact  areas  are  rnalntalned  in  nearly 
bare  ground to bare  ground  conditlons for  the purpose  of  data  collection  and  debris 
recovery.  The  possibility  for  listed  threatened  and  endangered  species  to  occur  within 
these  areas is very remote. Prlor to the use of areas outside  of  existing  launch  and  impact 
areas,  a  survey for listed  plant  and  animal  taxa will be  conducted. 

Faunal  communities also have the potential to be  effected  by  LANCE.  Only  those  animals 
within  the  immediate  area have the  potential to be  destroyed  by  direct.impact or by  contact 
of  residual UDMH. Wildlife  species  around  these  areas  are  either  acclimated to the 
increased activity or have  vacated  the  areas. Loss of  a  few  individuals  of  wildlife  species, 
that  commonly inhabit  impact  areas,  will  not  effect  their  entire  populations.  Potential  for 
threatened or endangered  species  occurring  within  these  areas is remote. 

Noise  sources  that  could  have  a  potential  impact  are  those  associated  with  launch 



prccess. A majority of the  existing  launch  facilities  are  remotely  located  and  the  noise 
levels will not  be significant by the  time it reaches  a  highly  populated  area.  Wildlife  species 
preser,t  within 500 m will likdy  vacate  the  area  due to the  increased  activity or will  find 
refuge  from the noise in burrows. 

Emissions  created by missiles,  radar  equipment,  and ground  vehicles will be  released  into 
the  atmosphere.  The  quantity  released is not  significant  when  compared to yearly 
estimates for emissions  creatsd  by  daily  commuters to WSMR.  Released  emissions  will 
quickly  dissipate  due to favorable  climatic  and  topographic  features  associated  with WSMR 
thu:; reducing  the  potential for any  adverse  impact. 

Activities  associated  with  using  LANCE  as  targets will not  alter  the  climate  of  the  area. 
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'I .O PROJECT DESCRIPTION _.- 
'1.1 Backqround and Previous  Environmental  Documentation  Review - 
This  Environmental  Asses:jment  (EA)  evaluates the potential  environmental  impacts of 
using  the  Lance  missile  a:j a  target  for  other  air  defense  missiles.  The  Lance  missile 
(LANCE)  has  proceeded  through the engineering  development,  operational,  and  stockpile 
surveillance  phases as according to its life cycle  EA  and  addendum (U. S .  Army  1989a  and 
U .  S.  Army  1989b). 

LANCE  began  flight testinG in 1965  and  was  fielded In the 1970's for use  by  the  United 
Slates  and other North Atlantic  Treaty  Organization  countries. White  Sands  Missile  Range 
(VVSMR)  has  been  home for the  majority of LANCE  testing.  Many of the resources  at 
VL'SMP. utilized  by  LANCE  were  developed  for  Honest  John  and  other  rocket  programs. 
These  sites  date  back lo the 1940's and  Included  Launch  Complex 33 (LC 33),  Stallion 
W'sapons  Impact  Target  (WIT)  and  other  remote  sites.  These  areas  are  now  used by  more 
so?histicated 2nd advanced  weapon  systems  (Multiple  Launch  Rocket  System  and  Army 
Tactical  blissile  System,  as  well  as  other  mobile  testing  groups).  The  stockpile  and 
surveillance  phase  of  LANCE  required  annual  servlce  practice test to assure  that  troops 
asljigned to LANCE battahons were still proficient in the use  of  this  missile.  Data  gathered 
during  tests  were  used  to  assure  the  operatlonal  readiness  of  LANCE. 

Adciitlonal environmental  documentation  associated with LANCE  include an  Environmental 
Assessment (U.S. Army  1989a), an addendum to the EA (U.S. Army  1989b).  a  propellant 
stum3y  conducted  by  the  project  (Wilson 1991), and  several  Records  of  Environmental 
Consideration  (REC).  The  propellant  study was conducted to evaluate  the  environmental ' 

effect c,f previous  LANCE  testing,  specifically  effects  of  the  fuel  and  oxidizer, on  the  soil 
sys:em. A  copy  of  this  study  is  provided  in  Appendix  A.  Previous  RECs  were  written to 
add:ess minor  changes,  such as use of existing  launch  and  impact  areas, in the  proposed 
actions  presented  in exis:ing EAs 

1.2 Purpose and  Need 
The  Lance  missile systern h a s  been  replaced by Army  Tactlcal  blissile  System  (Army 
TACMS!  which  incorporates  the latest technology.  However, LANCE can still play a critical 
role In advancing  the air defense  missile  technology. Air defense missiles,  which  are  in the 
developinent  and  productlon  stages,  need  to test  their  abilities  of  intercepting  targets. It 
is propo:sed  that LANCE  be  utilized  as a  target  for  other air defense  weapons. 

LANCE travels  a  ballistic  trajectory  similar to missiles  which  may be used  by  less 
developed  countries,  therefore  creating  a  realistic  target.  Utilization of LANCE  as a targets 
will elimirlate the  remaining  missiles  (estimated  at 120 missiles).  This  opportunity  avoids 
the  traditional  disposal  phase  (static tests and  dismantling  the  missile)  which  does  not 
make  the  most  efficient  use of  resources  allocated to  the missile  and  would  create 
hazafdous  waste. 
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1.3  Alternatives 
Cruise  missiles, H E W ,  Patriot missiles,  drones,  and  basically  any  ballistic  missile  may  be 
utilized  as  targets  for  various  air  defense  missile  programs.  These  targets  are  viable 
alternatives to using  LANCE  as  a  target,  however  there  are  some  testing  scenarios  for 
which  these  alternatives are  not  suitable  based  on  their  flight  patterns,  range,  availability, 
etc..  Production  of  alternative  targets  continues  unlike  LANCE,  therefore,  the  use of any 
of  these  alternatives  would  necessitate  additional  resources. LANCE  as  targets  decreases 
the  necessary  resources  and  hazards  associated  with  the  disposal  phase, 

Other  military  installations  were  considered for using  LANCE  as  a  target,  but  eliminated 
as possibilities for the following reasons.  WSMR is where  all  of  the  developmental  testing 
of  LANCE  has  been  conducted.  All  of  the  remaining  resources  2nd  expertise for LANCE 
reside on LVSblR. Relocatlng  these  resources  and  expertise  would  not  be  cost  efficient. 
A majority of the projects  proposing to  test  with  LANCE  as  a  target  are  presently 
established  on  WSMR.  Additionally,  WSMR  provides  both the required  maximum  and 
minimum  rznges LP.NCE can  be  fired. 

If LANCE is not  used  as  a  target,  then  remaining  missiles  will  have to be  disposed  of  in  a 
potentially  very  costly  (both  monetarily  and  environmentally)  manner.  There  are  two  steps 
for this  alternative.  Flrst,  static  tests  are  required to eliminate  as  much of the  fuel as 
possible  This  requires  that  each  missile  be  attached to a  tower  and  allowed to burn its 

- fuel.  The secmd si?;, is  to cut  open the tanks  and  extract the residua!  fuel, at which  point 
the  residual fuel 2nd the tmks must  be  handled as hazardous  waste.  There is concern  by 
the  general  public  regarding the creation  and  storage  of  unnecessary  hazardous  waste. 
Propellants  of this missile  are more  hazardous in the  form  of  fuel  than  the  emissions  when 
the  fuel is burned  or  explodes  (explained  in  greater  detail  in  section 1.4.2). 

The  no action  alternative is not  an  option for  the Lance  missile  system  program.  The 
missiles  must  be  disposed  of  in  some  manner. 

1.4  Description of LANCE 
1.4.1 General 
LANCE is a  single-stage,  two  phase,  liquid  bi-propellant  vehicle  consisting  of  a  warhead 
section  and  an M5 missile main assembly  (Figure  1). LANCE is a  total  of 6.13 m in length. 

The  missile  has two different payload configuratlons; light and  heavy.  LANCE  will  not  carry 
explosive  warheads  when  being  used as a  target.  The  payload  section will be  modified to 
contain  ballast,  instrumentation, or a  combination  of  both.  Approximate  weights  for the 
light  and  heavy  configurations  are  213  kg  and 454 kg,  respectively.  LANCE  travels  a 
ballistic  trajectory  capable of traveling up to  130  km  LANCE is equipped  with  limited 
telemetry  instrumentation. 
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LANCE can  be  launched from and  transported  by a tracked  self  propelled  vehicle or a 
spc:cial trailer.  The  tracked  self  propelled  vehicle  allows  access  to  areas  across  rough 
terrain  or  down  improved  roads.  The  light  weight  launcher  can  be  towed  by  a  vehicle or 
air  lifted  by  helicopter. 

1.4.2 Propuls ion System 
The  missile  requires  a solid  propellant  gas  generator (SPGG) to  produce a boost  and 
sustain  phase  during  the  launch  process. SPGG is composed of a  double-based  material: 
nitrocellulose (20.8% nitroglycerin)  and  sustainer  grains.  The  boost  phase  is  generated 
by  exposing the maximum  amount of grain  surface to hot  gases  from an ignitor.  This  rapid 
initlal pressure  buildup  lasts for approximately 5 seconds  and is referred to as  the boost 
phase. 'The sustain  phase  is  created  by a propagating  wave  produced  by the boost  phase. 
This  phase  results in the  pressurization for the controlled  propellant  explosion  needed 
during  the  sustain  phase of flight.  The  amount of solid  propellant  required  per  flight is 46 
pounds (20.9 kg).  Products  produced  during  combustion  are  located  in  Table 1. 
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Table 1 . SPGG Combustion Products 

Product Grams  of  products  of  combustion Chemical 
Symbol per 100 grams  of  propellant 

Carbon 

3.16 H Hydrogen 

35.1 3 co, Carbon  Dioxide 

32.53 co Carbon  Monoxide 

8.99 C 

Water H,O a. 56 

Nitrogsn N, 1 1.49 
. 

The liquid  propellant consists  of  a  fuel  and  an  oxidizer;  unsymmetrical  dimethylhydrazine 
(UDMH)  and  inhibited  red  fuming  nitric  arid (IRFNA), respectively.  These  liquids  are 
isolated  within  two  end  to  end  cylindrical  aluminum  tanks,  which  are  sealed  with  high 
pressure seals along  the  propellant  feedlines.  The  fuel  (UDMH) is located  in the forward 
tank  and  the  oxidizer  (IRFNA) in the  aft  tank. 

Unsymmetrical  dimethylhydrazine (UDMH) is a  clsar, colorless liquid which is hygroscopic 
(czpable of absxbing  moisture  from  the  air).  This  liquid  has  a s h x p  ammonia or  fishy 
odor  and  produces clear  and  colorless  fumes.  The  material  safety  data  sheet for thls 
chemical is included in Appendix  B.  Basically, this material is highly  explosive  (lower  and 
upper explosive  limits: 2% and 95%, respectively)  and  reacts  vigorously  with  heat,  sparks, 
open  flames,  strong  oxidizers,  and  air.  Emission  products  related  with  burning UDMH 
include two hazardous  components;  carbon  monoxide  and  oxides  of  nitrogen.  Associated 
fires  can  be  extinguished  with  carbon  dioxide,  dry  chemicals  and  water  spray. 

Inhibited  red  fuming nitric acid (IRFNA) is a  brown liquid which  has  a  pungent or acrid  odor 
and  produces  reddlsh-brown to orange  fumes.  The  matmal  safsty  data  sheet for this 
chemical is provided  in  Appendix B. Thrs chemical is not  explosive  and  considered  stable. 
However,  violent  spattering  and  considerable  heat is generated  when this chemical IS 

exposed to water.  Nltrogen  oxide  vapors  are  released  during  reactions  with  water,  which 
are  toxic  and  flammable 

The  amount of UDMH  and  IRFNA  required for a  single  missile is 170 kg  and  502  kg, 
respectively.  Three  factors  greatly  influence  the  amount  of  fuel  burned  during  a  flight; 
range of the missile, payload  weight, and  wind  conditlons.  The  farther the missile  travels, 
the  greater  the  amount of fuel expended  There are potentially two  different  configuratlons 
which  may  be  used  during  a  test;  light  and  heavy.  The  heavier  the  payload, the  greater 
the  amount  of  fuel  required for travel.  Table 2 and  3  present  the  amounts of propellants 
burned  and  residuals for  light and  heavy  configurations  for  a  variety of distances. 
Combustion  products  and  amounts  of  these  propellants  ar1  presented In Table 4.  
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'Table 2 . Propel lants  burned  and  residuals for the light missi le  conf igurat ion  in 
respect to distance  traveled. 

Table 3. Propellants burn  
in respect to distance  traveled. 

" 

" 

-.- 

-._ 

-._ 
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Table 4. Combust ion  Products of IRFNA and  UDMH 
~ 

Product Grams of  Products  of  Combustion  Svmbol 
Per 100 crams  of  Prooellant 

Water 

0.38 H Hydrogen 

37.27 H,O 

II I II 11 Hydrogen  Fluoride I HF I 
11 Carbon  Dioxide 27.02 

Carbon  Monoxide 6.10 co 
~~ 

LANCE  will  be  delivered to WSMF? in  a  wooden  round  configuration,  which  means it will 
arrive  at  WSMR  fueled  and  ready  for  use.  No  modifications  to  the  missile  other  than  the 
selection of payload  or fueling  will be  required  This  eliminates  the  need to store  or  handle 
the  two  propellants. 

1.5 Basic  Mission  Descript ion 
The  objective of the  proposed  tests  is  to  determine  the  inteiception  capabilities of air 
defense  missiles  and  the  reliability  of  tracking  instrumentation.  Explosive  warheads  will 
not  be  utilized by LANCE as a target missile.  The  warhead  section  will  carry  either  ballast 
or  instrumentation.  A  LANCE  (or  possibly  two  LANCES)  will  be  launched  and  intercepted 
by  an air defense  missile  (such  as  Patriot  or  the  Navy SM-2 missile).  An  interception  will 
result  in  the  explosion of the  missiles.  If  the  interception  does  not  occur,  then  the  missiles 
will  impact  in  areas  determined  prior  to  the  test. 

Some tests may only involve  testlng  radar and  other  tracking  devices.  These  types  of  tests 
will  consist of launchlng  a  LANCE,  which  will  travel its ballistic  trajectory,  and  impact 
monolithically in a  predetermined  existing  impact  area  or  an  area  surveyed  for  biological 
and  cultural  elements prior  to testing  (such  as  northwest  of Row1 Site). The  radar  system 
or  tracking  device  will  be  set  up  in  an  existing site or  area  previously  evaluated  in  the 
testing  project's  National  Environmental  Policy Act (NEPA)  document  from  where it will 
attempt  to  detect  and  monitor  the  flight  of  LANCE.  These  tests  may  be  conducted in 
conjunction  with  interception  tests,  as  well  as  independently. 

LANCE  missiles will arrive at WSMR  as  wooden  rounds,  which  means  they  are  certified 
ready to  fire If a  missile  is  not  used  immediately,  then it will  be  stored at the  missile 
storage  facilities at Logistics  (DOL-A).  Additionally, a limited  number  of  missiles  can  be 
stored  at  the  project  controlled  facilities:  Lance  Missile  Assembly  Building  (Lance  MAB) 
and  the  Missile  Assembly  Building  No 18 (MAE-18). 
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'The following is a  description of the  preparations  required  for  LANCE  immediately  prior to 
firlng  Typically,  fins  are  attached,  the  missile is elevated as required,  and  LANCE is aimed 
by  conventional  artillery  sighting  equipment.  A  monitor  programmer  makes  the  necessary 
c,hecks of critlcal  missile  glidance  components  and  inputs the  flight  parameters  into  the 
raissile  Next, the  portable  firlng  device is then  unreeled to a safe  area  (usually  behind  a 
Earthen  berm)  approximately 100 meters  away  and  activated on command. 

Cln Everage  eight  LANCE  firings will occur  within  a  year.  A  proposed  eight  and  eleven 
firing:; have  been  scheduled for 1995 and 1996, respectively.  During a single  mission, it 
is  estimated  that  not  more  than  two  LANCES  will  be  fired.  Many  of  the  launch  positions 
c:,ntain two  launch  points.  therefore,  multlple  launches  can  occur  from  one site. In the 
p .x t ,  there have  been  simultmeous  launches  from two different  sites,  such  as LER-4 and 
LI:: 39 

Dl.Jration of a  single test will t,e  dependent on the air defense  missile  testing  program  which 
Lvill utilize  LANCE  LANCE  was  designed to be  a  system  which is easy to set up, fire,  and 
evacuate  the  area.  The  greatest  amount of instrumentation  and  support  involved  with a 
LA.NCE  is a  result of the  range  support  and  requirements  by  the  intercepting air defense 
missile  The  estimated  time  from  whlch the  LANCE  project  occupies the launch site, 
condusts the mission,  and  evacuates  the  site is one  week 

Rotary  aircraft will be  utilized  during  surveillance  and  recovery  stages of testing.  Aircraft 
will  transport  Warheads  Branch  personnel to locate  missile  debris.  Once  located  recovery 
and  Explosive  Ordinance  Disposal (EOD) personnel  will  be  transported to conduct  the 
necessary  recovery  operaticns.  The  helicopters will  fly  in accordance  with  Army  Air 
regulations. 

1.6 . Descr ipt ion of Impact  Types 
There  are  two  types of possible  impacts  associated  with  utilizing  LANCE as a target. If the 
test mission is an  intercepiion  rnisslon,  then the impact will conslst of pleces  scattered over 
a  IErge  area. If the test mission IS strictly a tracking  mission,  then  LANCE will impact 
morlolithically at a  predetermined  impact  area. 

Monolithc  impacts  bury into the  ground  producing  a  crater  typically 3 - 4.5 m  wide  and 2.2 
- 3.6 m  deep  where the missile  enters.  A  few  small  pieces of missile  debris  (less than 15 
crn) ;are found  around  the  crater.  The  missile  usually  buries  itself  upon  impact to a depth 
of 4.5 - 6 m.  The  fuel  tanks typlcally  rupture  upon  impact  burning  the  residual  IRFNA, 
whicn  is  evident  by the reddish  brown  cloud  produced  at  the  point of impact.  Residual 
UDNlH will le,sk into  the  soil  system  and  react  with  the  air. 

1.7 Launch  and  impact   Locat ions 
Laun::h and  impact  areas  associated  with LANCE as a target  cannot  be  determined at thrs 
time  The  areas  for  use  must  meet the  intercepting  misslie or tracking  system's  project 
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parameters  Therefore,  required  areas  for  launching  and  impacting  could  potentially 
change for every  intercepting  missile  or  tracking  mission. 

The lack of being  able to define  the  exact  affected  area  obligates  the  intercepting  missile 
project to provide  additlonal  environmental  documentation to ths  WSMR  Directorate  of 
Environment  and  Safety  Environmental  Services  Division  (DES-E)  office  prior to the 
proposed  testing if the  project  plans to utilizs  areas  not  specifically  discussed in this 
document.  The  first  step in this  process is to provide  a  "Proposed  Action",  which  will 
provide  details of the  proposed  activity  including  the  location  utilized for launching  both 
LANCE  and the  intercepting  missile, proposed intercept point,  and  impact  areas  of  LANCE 
and  the  intercepting  missile if the  mission is unsuccessful. If the  "Propossd  Action" 
requires  development or construction  of  a sits or the use  of  an  area  which  has  not  been 
frequently utilized, then  a  Record of Environmental  Consideration (REC)  may  be  required. 
The  REC  will  be  delivered to the DES-E office at least  one  month  prior to the proposed 
mission.  Included in the  REC will be  the  proposed  action,  results of both  threatened  and 
endangered  species  2nd  archeological  surveys,  and  mitigation  measures.  Sufficient  time 
is required to conduct  surveys  which  may  take  more  than  a  month to complete. 

Launch  and  impact sites which  have  a  high pr.obability  of being  utilized  for the proposed 
actions  2re  those  which  were  prsviously  used  by the Lance  project or have  developed 
facilities (Figures 2 a, b, and  c).  Tnese  areas will be  considered in this document.  Launch 
areas  which will probably be  utilized  include.  Launch  Complex  (LC) 32, LC 33, LC 39, LC 
50, LER - 4 ,  Nancy  Site,  Chile, Brillo, Shot, Rad,  RATSCAT,  Tula G, Deer  Horn,  Spec  Site, 
Fair,  and  the  gravel  pit  near  the  mouth  of  Rhodes  Canyon  (north  of  Ram  Site).  Impact 
areas  which  will  probably be  used  include: 9 Lance  Marker  (LM)  sites,  all  the G sites,  all 
the WITS (excluding  Pup)  and  near Row1 Site. LM sites are  only  surveyed  points  used  for 
aiming  purposes  and  not  maintained  in  any  manner.  The  approval  of  establishing  these 
points  was  covered  in U.S. Army  1989a  and  1989b.  Several  points  were  determined 
unsuitable  due to environmental  impacts  and  removed  from  consideration  as  potential 
impact  areas 

1.8 Safety Concerns 
UDMH and  IRFNA  associated  with  LANCE  result  in  serious  safety  concerns  LANCE  will 
arrive at WSMR  refurbished and certified  ready to  fire. Therefore,  handling of the  missile 
and its fuels will not be extensive.  The greatest safety concern for personnel  occurs  during 
the  recovery  and  cleanup  operations  associated  with  LANCE. 

Health  hazards  associated  with  UDMH  range  from  nose,  throat  and  upper  respiratory  tract 
irritation  to damage to the  kidney,  blood,  and  liver  which  can  be  fatal.  This  chemical  can 
enter  the  body  via  inhalation,  ingestion,  and  absorption  through  the  skin.  The  health 
hazard  associated  with  IRFNA is the  potential to burn.  The  acid  gases  or the mist  can 
cause  severe  burns  when  inhaled or upon  contact  with  the  skin. A Standing  Operating 
Procedure (SOP) has  been  written  for  the  recovery of LANCE  (Appendix  C).  Any 
personnel  involved  in  these  operations will be  briefed  regarding  the  hazards  and 
procedures  associated  with  LANCE,  in  addition to reading the SOP. 

Project Oescriptlon 6 FINAL 
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' Generally,  the  impact  area  will not be  entered for 24 hours after  impact.  This  allows  time 
for  residual  fuels to degr6.de and  dissipate.  The firs: personnel to enter the area  are  the 
Initial  Entry Team (IET). They  monitor  the UDMH and NO, concentrations  and  determine 
when it I S  safe for  recovetry and  cleanup  personnel to enter.  Additionally,  IET  dictates 
requir ld safety  apparatus and  clothing  worn  by  personnel.  The  levels  of  UDMH  and NO, 
will oe continuously  monltoisd  throughout  the  entire  process.  Any  debris  collected  will be 
transported  in  approved  containers to Special  Weapons  Assembly  Building (SWAB) - 5. 

.I .9 Recovery 
Recovery  of  LANCE  will  be  the  responsibility  of the Lance  project.  Similarly,  recovery  of 
the  intercepting  air  defense  missile will be the  responsibility of that  project.  Two  types of 
Lnpacts  may  occur  depending  upon  whether  LANCE  was  intercepted. If intercepted, 
L.ANCE will  explode  into  many  pieces. If there is no  interception,  then  the  missile  will 
impzct  monolithically.  The  recovery  for  these  two  impact  types  are  treated  differently. 
Goth recovery  methods will use a WSMR Army Air helicopter for locating the site of  impact 
and if necessary transport recovery  and EOD personnel to the site.  This  aircraft will  fly in 
axordance with  the  Army  Air  regulations  and  will  be  utilized  for  suweillance  immediately 
bsfore  and after  a test. 

Debris  from  an  intercepted LANCE will be  scattered  over  a  large  area.  The  debris is 
recovered  and  then  given to the  Warheads  Test  Branch  of  the  Materiel  Test  Directorate 
(RdTD-AW) for  analysis Afte; analysis,  MTD-AW  makes  arrangements for the  debris to be 
disposed  of  as  hazardcus  material. 

The first group  of  personnel  to  enter the  vicinity of  a  monolithic  impact  are  IET  personnel. 
E T  will set up sensors  around  the crater to monitor the hazardous  material  associated  with 
th1s.missile.  Once  IET  decides  the  area  is  safe for entry,  recovery  personnel  enter  the 
araa  and  retrieve  the  data  needed. 

A  rnonglithic  impact will result  in the missile burring  itself. A crater  (typically 3 - 4.5 rn wide 
an8:j 2.2 - 3.6 m deep) IS produced  with a few  small  pieces of rnisslle debrts (less than 15 
crn) found  around  the  crater. The  missile  itself is not  visible  within  the  crater, The debris 
pieces  ar?  collected  and placed within  the  crater. A thin layer  of dirt  is placed  over  the 
pieces to reduce the  metallic  shine  that may affect  succeeding  test  programs.  The  crater 
is left c8pen for six months to aid  in  the  dissipatlon of the  propellants  and  then  backfilled. 
EquiprIent  used to fill the  crater  is  generally a backhoe  or  armor  plated  grader. Soil which 
wai; forced  out of  the  groun'd  upon  impact is used  to fill  the hole. If additional  soil is 
reqlilred it is obtained  from  mounds  located  within  the  WIT. 

The  air  defense  system  which is utilizing  LANCE as a target  vehicle  will be required to 
recover  their  own  missile.  The  procedures  for  their  recovery  are  presented  in  the  NEPA 
doclJmentation  which  corresponds to their  activities. 

- 
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2.1 General 
LVSMR lies  primarily in  the  Tularosa  Basin of south  central  New  Mexico  and  extends  into 
the  Jornada  del  Muerto  Basin  (Figure 3 ). Mountain  ranges  comprise  approximately 35% 
oi the  total  land  area on WSMR  including  the  San  Andres, San  Augustine,  Organ,  and  the 
Oscura  mountains  WSMR  Main  Post  lies  72  km  north of El Paso,  Texas,  72 km 
s,outhwesi of Alarnogordo,  and 45 km  east of Las  Cruces,  New  Mexico.  The  range 
occupies  more  than  8,100 km' and is approximately  176  km  north to south  and  64 krn east 
to west 

The  lowest  ekvation in the  Tularosa 
Basin  is  approximately 1,135 m  and 
Occur!< in :he west-central  part of the 
basin  near  Lake  Lucero.  Elevation  in 
tho  Jornada  del  Muerto  Basin  varies 
frc,m 1,185 m to 1,383  m.  The  summit 
of the  San  Andres  mountains  (Salinas 
Peak) is more  than 251330 m in 
elevation. 

2.1.1 Tularosa  Basin 
The.  Tularosa  Basin  is  a  structurally 
cor;tinuous  depression  more  than  321 
km  long  and  40 to 97 km  wide.  This 
basin IS divided  into  the  Tularcsa  Basin 
on lhe  north  and the Hueco Ejolson to 
the  sc'uth.  The  division  begins 
ambiguously on a topographic divide 
just nor-th of the  Texas-New  Mexico 
state  lina.  The  relatrvely flat surface of 
the  divide  slopes  east to west.  ranging 
in  elevation  from  1,216  to 1,3137 m. 

r 

- 
F 

Eolian  (wind)  deposits  on  the  range  are  constantly  moving  due  to  high  surface  winds 
sometimes  causing  major  dust  storms.  Coppice  dunes  occur over a  wide  area of the  basin 
and  consist of loamy,  fine  sands  to  depths  greater  than 1.5 m. Between  the  dunes,  fine 
sandy  loams  and  clay  loams  occur  where  the  soil  has not  been  blown  away.  These  areas 
are  stabilized lo an  extent  by  mesquite (Prosopis glandulosa),  fourwing  saltbush (Atriplex 
- 
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canescens),  mesa  dropseed (Sporobolus flexuosus), snakeweed  (Gutierrezia  sarothrae), 
and a  variety of annuals.  Disturbance to  the dune  structure  accelerates  the  natural  rate 
of  erosion. 

2.1.2 Jornada  del  Muerto  Basin 
The  Jornzda  del  Muerto  Basin is  a broad  valley  defined  by the Oscura,  San  Andres,  and 
Organ  mountains on  ihe east and the Fra Christobal  Range and Sierra Caballo to the  west. 
It is  a level or gently  undulating  basin  with  no  permanent  streams or surface  drainage 
outlets,  measuring 193 km  long  and 24 to 48 km in width. 

The  basin  consists of unconsolidated  Pleistocene  fragmented  rocks.  This  alluvial  fill  from 
the  nearby  mountains  reaches  depths of 91 m  in  areas.  Coarse  sediments  are  located 
nezr the  foothills  while  finer  soil  pa-ticles ar? loca:ed in the lower  elevations. 

2.2 Present  Land  Use 
WSMR  was  established  in 1945 and is used today  for testing  and  developing  missile 
technology. It is the  largest  overland  testing  fzcility in the continental  United  States  and 
is administered  by  the U.S. Army.  Resources  are  available for  all branches  of  the  Armed 
Forces  and  government  agencies.  Facilities  are also  available, on a  limited  basis, for 
foreign  governments,  and  private  industries,  both  American  and  foreign (U.S. Army 
1993a). 

Encompassed  within  the  WSMR  boundaries  are  White  Sands  National  Monument,  San 
Andres  National  Wildlife  Refuge,  and  two  National  Historical  Landmarks;  Trinity Site and 
LC 33 (Figure 4). Portions  of  Holloman  Air  Force Base, Jornada Experimental  Range,  and 
National  Aeronautical  Space  Administration  (NASA)  are  located  in  co-use  areas  with 
WSMR.  These  areas  operate  under  agreements and are the only areas  of  WSMR  that  the 
U.S Army  does not have  unlimited  use of restricted  airspace. Agencies  and  organizations 
use the  shared  land  for  a  variety  of  uses  including  conservation,  recreation,  research,  and 
livestock  production. 

White  Sands  National  Monument is primarily  used  by  the  public  as  a  recreational  area. 
Airspace  above  a  portion  of  the  monument is designated  as  cooperative  use  area  which 
aircraft  and  missiles  are  permitted to travel  through. 

The  primary  mission of the  San  Andres  National Wildlife Refuge is  to protect  habitat for 
desert bighorn sheep (Ovis  canadensis mexicana),  a state endangered  species.  This  area 
is restrlcted  to  public  use,  but  permits  some scientific research to be  conducted  within its 
boundaries. 

The  public is permitted  access to the  two  National  Historical  Landmarks  on  special 
occasions,  such  as  benchmark  anniversaries of the  sites  or WSMR.  These  events  are 
organized  and  scheduled  through  the  Public Affairs  Office, which  will  also  provide  an 
escort to and  from  the  sites. 
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Other  activities  permitted  within  the  boundaries  of  WSMR,  include  a  number  of  special 
hunts during  lhe y e a  (i.e , oryx, pronghorn,  and  deer),  general  huntingitrapping,  scheduled 
tours  through the public affairs office,  biologcal research (Le.,  mountain  lion,  oryx,  springs, 
etc.),  and non-military  testlng (i.e., vehicle airbags,  laser,  EMR  exposure,  etc.).  Approvals 
of  these  activities  are  done  in  accordance  with the mission  statement of WSMR. 

2.3 Geology and Soils 
2.3.1 Tularosa Basin 
The  Tularosa  Basin  was  essentially 
a  stable,  relatively  shallow  marine 
shelf  from  the  late  Cambrian 
through  the  early  Pennsylvanian 
period.  The  marine  sedimentation 
buildup  was  interrupted  only  briefly 
by  periods  of  non  deposition  and 
minor  erosion. 

In'the  late  Tertiary  period,  tectonic 
disturbances  altered  the  regional 
landscape,  causing  great  uplifts 
and  tilted  fault  blocks,  which  are 
presently  recognized  as  the 
Sacramento,  Organ,  San  Andres, 
Hueco,  and  Franklin  mountains 
(Figure 5). At the  same  time,  the 
Tularosa  Basin  and  Hueco  Bolson 
were  formed  as  a  complex  graben 
between  the  fault  blocks. 

Alluvial  fans  slope outward  from  the 
base of  the  mountains,  coalescmg 
to  form  broad  aprons  that  merge 
into  flatter  alluvial plains.  Extensive 
playa deposits  and  Pleistocene lake 
deposits  occur  in  the  west-central  portion of the Tularosa  Basin  around  Lake  Lucero.  In 
addition,  large  portions of the basin are  covered  by  sand  dunes.  Cemented  caliche  layers 
have  formed  near the surface  throughout  much of the Tularosa  Basin. 

Major  drainages,  stream  channels,  and  associated  flood  plain  deposits  associated  with 
them  originate  in  the  higher  mountainous  regions,  extend  down  through  the  alluvial-fan 
deposits  and  across the  alluvial  plains,  terminating  in playa lakes.  Sediments  derived  from 
erosional  processes  in  the  mountainous  areas  are  transported  downstream during high 
runoff  periods,  where  they  form  stream  and  flood  plain  deposits. 
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S u r f x e  soils on  the  Tuiarosa  Basin  can  be  placed  in  the  categories  of  rock  outcrops, 
cravelly -. and  sandy  loams,  silty  and  clayey  loams,  fine  sandy  ioams high in  gypsum 
c:ontmt, fine  sands,  and  gypsum  lands (U.S.D.A. 1976). These soils are the result of  
v+eat;hering of iimestone,  sandstone,  shale  bedrock,  and the intrusion of eolian  (windblown) 
materials  from  other  areas.  Soils  are  well  drained,  except  impervious  caliche  layers  or 
bedrock  near  the  surface irg some  areas. 

Gravelly  and  sandy l o a m  occur in the  sediment  toes and alluvial  fans  beside the San 
Andres  mountains.  These soils are  known to erode  rapidly if disturbed.  The  silty  and 
clayey  loams  occur on  the Gearby level  terminal flats of the  alluvial fans, eastward  of the 
gypsum  land,  and  along  the  southwesterly  directed  intermittent  streams  into  the  White 
S,;3nds National  Monument  area.  Sandy  loams  with  a  high  content  of  gypsum  occur 
gmerally  in the area  east  of  the  gypsum  lands. 

2.3.2 Jornada del Muerto  Basin 
The San Andres  mountains  are  formed  from  a  west-dipping  fault  block,  having  moderate 
to steep  slopes on  the  west,  and  precipitous  slopes to the  east. Rocks in  the  mountains 
are  der':ed from marin3  sediments  deposited  in  the  Paleozoic  era.  The  Jornada  del 
Mt!erto Basin  is  predominantly  covered  with  Tertiary to Quaternary  alluvium  derived  from 
ercrsion of the  San  Andres  mountains  and  the  Organ  mountain  formations  in  addition to 
materials  carried  in  by  the  ancestral Rio Grande. 

The  Jornada  del  Muerto  Basin is considered  closed,  with  no  external  drainage, but water 
occasionally  collects  in  the  scattered  low  spots or playas.  Sediments  found  near  the 
foolhills  are  coarse  while  fine  soil  particles  are  found  in  the  lower  arezs  Both  water  and 
wind  erosion  processes  are  present  and  micro  relief  changes  are  continuous. 

Tkwnty-two soil  types  have  been  described on the  Jornada  del  Muerto  Basin ( U . S . D  A. 
1975) They  have  almost  no  humus  or  organkmatter,  and  have little  change  in  texture 
betviesn  surface  soil  and  subsoils.  Lime  content in these soil  types  is  high.  Throygh  time, 
lime frorn the  soil and  calcareous dust has been  leached  downward  and  deposited at the 
depth t c  whlch  rainfall  normally  penetrates,  from  a  few  inches to several feet. This  zone 
Of lime  accumulation, or caliche  layers, is often so thick and  dense  that  neither  water  nor 
rOOt:j  can  penetrate it. 

2.4 Ground  and  Sur face  Water  
2.4.1 Tularosa Basin 
Ground  water  associated with  the  Bolson-fill  aquifer in the  Tularosa  Basin  supplies WSMR 
with  its  prlmary  water  needs (98%). This aquifer is confined  by  the  San  Andres,  San 
Augustine,  and  Organ  mountains  to  the  west  and  saline  groundwater to the east.  The 
movement of the  groundwater  from  this  aquifer  runs  west to east  and  southeast.  The 
aquifer is recharged  by  ephemeral  arroyos,  large  storms,  and  treated  water from the  waste 
water  treatment  plant at WSMR (Risser 1988). 

- 
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Quality  of the ground  water  has  been described as  having  three  zones  (Risser  1988).  The 
calcium  bicarbonate  water  zone is found in the  area  where  most  recharging  probably 
occurs  resulting  in  only  a  small  concentration  of  dissolved  solids  present.  The  shape  of 
the  zone  is  related to the  presence  of  arroyos  on  the  land  surface.  East  of  the  calcium 
bicarbonate  zone  lays  calcium  bicarbonate  sulfate  water.  Sodium  chloride  sulfate  brine 
water is the  third  zone  and is found in the eastern  portion of this  aquifer,  This  water  type 
is  characteristic of most  of  the  groundwater in the  Tularosa  Basin  (Risser  1988).  Fresh 
water  is  found  in  alluvial  fan  deposits  along  the  east  and  west sides of  the  Tularosa  Basin. 

Water  for  drinking  and  domestic  purposes is supplied  by  eleven  gravel  packed wells: 
These wells have  a  depth of approximately  243  m  and  are  found on  the  alluvial  fans  near 
the Organ  mountains.  A  pipeline  extends  eastward  to  Orogrande  Range Camp  providing 
water to the  south  launch complex.  Remote sites require  water  to be  transported  by  water 
containers  or  water  tanks  to the site for personnel.  The  Main  Post  of  WSMR is the  primary 
user of  water,  averaging  more  than  93  percent  during  1983 - 1986. 

Surface  water at WSMR is found  mainly in the  Tularosa  Basin  and is normally  low  quality 
(highly  saline  and  nonpotable).  Combination  of  intermittent  and  permanent  sources  are 
present.  Intermittent  streams,  lakes,  and  potholes fill with  water  afier  heavy  rains.  Lake 
Lucero  and 81g Salt Lake  nearly  always  have  standing  water  in  them.  One  perennial 
stream,  Salt  Creek,  runs  through the northern  portion  of  the  Tularosa  Basin  and  empties 
into  Big Salt Lake, Salt Creek is sustained  during dry  periods  by  base  flow  north  of  Range 
Road 6. Two  major  springs,  Malpais  and  Mound  Springs,  provide  year  round  water 
sources.  These  springs  provide  man  made  ditches  and  water  holes  with  water. 

2.4.2 Jornada del Muerto  Basin 
Jornada del  Muerto  Basin  has  its  primary  aquifer  in  the  Quaternary  alluvium.  Most  of  the 
water is found in the  interstices  of unconsolidated  alluvium  material.  The  chemical  quality 
of  the  water is unusable  for  most  purposes,  domestic  and  drinking  included.  The  major 
contaminant is a  high  sulfate  concentration  (274-3,160  mgiL).  The  secondary  aquifer is 
found in the rocks  of  the  Permian  Period  and IS also  of  poor  quality.  Movement  of  water 
in the  aquifer is predominantly  westward.  Depth to the  aquifer  ranges  from  5.4-104  m 
below  the  land  surface. 

The  recharge to  the aquifer  of  the  Jornada  del  Muerto  Basin is mainly  from  the  adjacent 
mountain  massss, generally from  the  east.  The  recharge  of  this  aquifer is slow because 
the  amount  of  percolation  and  runoff  from  the moun:ains is not  great. 

2.5 Climate 
South  central  New  Mexico is in  the  northern  portion  of  the  Chihuahuan  Desert,  which is 
classified as a  hot desert. Annual precipitation  peaks  during July,  August,  and  September, 
while  spring  and fall droughts  are  regular  occurrences.  Typically,  summer  precipitation is 
generated from the Gulf of  Mexico  and occurs as convectional  storms due to solar  heating. 
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Th?se  storms  have  a  short  duration  and  high  intensity  and  are not always  effective  for 
plant  growth,  due to the high  summer  temperatures  (high  temperatures  result in a  greater 
loss of water  by  means of evaporation)  Winter  precipitation is a  result  of  frontal 
movernents from the  Pacific  Ocean.  These  storms  are  less  intense  2nd  generally  longer 
in duration  than  those  during  the  summer  (Holechek et al.  1989). 

Mean  annual  precipitation  in the Tularosa  Basin is less  than  229  mm  with  summer 
prezipitation  contributing more  than 50% Annual  precipitation in the  Jornada  del  Muerto 
Basin is less  than  279  mm. 

Temperatures  in  south-central  New  Mexico  are  generally  warm,  with  long  periods  during 
the summer  that  exceed 38'C (>lOO°F). The  warmest  temperatures  are  reached  during 
the  months of June and July with  the lowest  in  December and  January  Average  maximum 
winter temperature is around 16'C (>6OoF) during  the  day. 

Wirlds at WSMR are  stronge:st between  March  and  early  May  (Eschrich 1992). Strong 
westerly  winds  prohibit  movelnent  of  precipitation  from  the  Gulf  of  Mexico  into  the  area 
crsating dry spring  months.  Westerly  winds  during this period  occasionally produce  severe 
dust  storms  due to sparse  vegetation  and  dry,  loose soil. Dust  storms  occur  frequently  in 
March  and  April,  but  rarely  during  other  months  (Eschrich  1992). 

2.6 Air   Qual i ty 
Areas  have  been  delineated  by  the  Environmental  Protection  Agency  (EPA)  which  are 
called  Air  Quality  Control  Regions  (AQCRs).  Most  of  WSMR  lies  within  AQCR 6 of  New 
Mexico. Air  quality is generally  evaluated  by  the  EPA  on  six  standard  criteria;  carbon 
morioxide,  ozone,  nitrogen  dioxide,  sulfur  oxides,  fine  respirable  particulate  matter,  and 
lead.. The  EPA  standards  are  divided  into  primary  and  secondary  standards.  Primary 
levels  are to protect  human  health  with  a  margin of safety. Secondary  levels  are to protect 
the  public  welfare from  any  adverse effects of  pollutants. These  levels  can  be  found  in  the 
Code of Fedsral  Regulations 4.0 CFR 50. AQCRs  are  classified  as  being  in  attainment if 
the i31r quality meets the standards or being in nonattainment if it does not. All of WSMR 
has  met  these  standards  arid is considered in "attainment."  (Doria  Ana  county is 
considered  a  "marginal  nonattainment  area" for PM,,.) 

New  Mex~co Environment  Department (NMED)  has set ambient  standards for the  state  of 
New  Mexico  through  Air  Quality  Control  Regulation 201. Standards set by  the  state  are 
equ3lly strict, if not  more so, than the EPA  standards.  NMED is concerned  about the 
effects o f  air quality on  humans,  animals,  vegetation,  building  and  art  corrosion,  visibility, 
and  the  general  overall  quality  of  life. 

The  state of New  Mexico  has  a  monitoring  network  established  throughout  the  state, but 
monitoring  within  the  vicinity of WSMR is not  extensive.  Concentrations  of  carbon 
monoxide  and  ozone  were  monitored  in Las Cruces  from 1985-1990. During  this  period, 
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average  concentrations  of  carbon  monoxide  and  ozone  did  not  exceed the  set standards. 
No monitoring of nitrogen  dioxide  or  sulfur  dioxide  has  been  conducted  on  or  near WStvlR. 

Particulate  matter  (PM)  in  the air  can  cause  respiratory  irritations.  Particulates that  are 
small  enough to be  inhaled  are  called PM,,. Origins  for  this parkulate  range from 
combustion  and industrial processes,  mining, dirt roads,  and  motor  vehicles.  The  average 
concentration  of PMIo does  not  exceed  the  standards in Las  Cruces  or A12mogordo. 
Isolated  occurrences  of  the  concentration  of the particulate rising  above  the standard,  have 
been  associated  with  spring  dust  storms.  WSMR  Environmental  Services  Division  has 
conducted  a  monitoring  program  for PM,, concentrations at C  Station. The  results  of the 
program  have  shown  thzt  the  levels  of PM,, are  below  the  restricted  levels.  Additionally, 
a  program  sponsored  by the WSMR  Envlronmental Services Division  was  initiated  in  1993 
to  monitor the daily visibllity near  the  main  post at WSMR. A  camera  has  been  placed  on 
top of 100K and takes daily photographs  of  the  Tularosa  Basin.  These  daily  photographs 
are  to  document  the visibility and to be  used  as  a  baseline of information.  A  previous 
study  during  1951 - 1973  averaged a 71 km visibility range. 

2.7 Flora 
WSMR is located  in the  northern  portion of the  Chihuahuan  Desert.  Generally,  there  are 
two  different  regions  of  vegetation  types,  basin  floors  and  mountain  ranges.  The  basin 
floors  contain  Chihuahuan  Desert  grasslands  [black  grama  (Bouteloua  eriopoda),  tobosa 
(Pleuraphis  mutica),  scattered  yuccas  (Yucca spp.)], Chihuahuan  Desert  scrub 
[creosotebush  (Larrea  tridentafa),  honey  mesquite  (Prosopis  gladulosa),  dropseed  grasses 
(Sporobolus spp . ) ,  tarbush (Flourensia cernua)],  and  closed  basin  scrub [fourwing  saltbush 
(Atriplex canescens),  burrograss (Scleropogon brevifolius),  wolfberry (Lycium s p p . ) ] .  As 
the  elevation of the  mountain  ranges  increase,  precipitation  tends to increase  and 
ternperzture  decreases,  Therefore,  vegetation  communities  on  the  mountain  ranges  are 
very  different  from  those  found on the  basin  floor.  Vegetation  types  which  occur on  WSMR 
with  increased  elevation  include  plains-mesa  grassland,  plains-mesa  scrub,  mountain 
scrub,  coniferous  woodland,  and  coniferous  forests. 

Additional  factors  that  determine  where  vegetation  communities  exist  include  slopes, 
exposure to the  sun,  and soils. Differences  in  plant  cover  are  related to the soil texture 
and siructure,  which  are  influenced by  moisture-holdlng  capacity,  aeration,  and  plant  root 
development.  The  size  and  form of many  plants of the same  species  may be different  in 
areas,  due to variations  in  the  texture  and  structure of the soils. 

2.8 Fauna 
A  high  diversity  of  fauna  exists  within  the  boundaries of WSMR.  Basically  due to  four 
reasons;  a  variety  in  elevation  and  climatic  conditions,  several  different  land  formations . 
(mountains,  arroyos,  basin  floors,  etc.),  the  large size of WSMR,  and  diverse  vegetation 
associations  Plant  communities at WSMR provide  adequate  habitats  for  a variety  of  game 
and  non-game  species.  Game  species  include  mule  deer  (Odocoileus  hemionus), 
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pronghorn  antelope (Antiloczpra arnericana),  oryx  (Oryx  gazeila),  dzsert  cottontail  rabbit 
(Sylvibgus auduboni),  quail  (Callipepla  spp.), and dove (Zenaida spp.).  Non-game  species 
th.3t inhabit WSMR  Include  blacktailed  jackrabbit  (iepus caiifornicus), feral  horses (Equis 
czba//'%),  porcupine (Erelhfzon dorsaturn),  pocket  gopher (Thymornys spp.),  and  various 
rodents,  reptiles,  and  amphibians.  Non-game  birds  found  on  WSMR  include  a  variety of 
raptors,  scavengers,  larks,  sparrows, and  warblers.  Furbearing  species  found on WSMR 
include  coyote (Canis latrans), badger  (Taxidea  taxus).  bobcat  (Lynx rufus), and  kit  and 
gmy fox (Vulpes rnacrofis and  Urocyon  cinereoargenteus,  respectively). 

W:SMf?' s various  habitat  types  are  home to an  abundance  of  small  rodents.  Rodents 
make [up the largest number  of  animals  found  on  WSMR.  Families  represented  on  WSMR 
include  He:eromyidae,  Crlcetidae,  Sciuridae,  and  Geornyidae. 

Bird  populations on WSMR  are  comprised  mainly  of  visitlng  species  with  few  yearlong 
residents.  Summer  visitors  are  primarily  insectivores  and  winter  species  are  primarily 
granivores  that  migrate  from  short  grass  prairie  regions in  the north.  Only  a  few  bird 
spscies that breed in the  Chihuahuan  Desert  are  yearlong  residents  at  WSMR,  for 
example,  the  loggerhead  shrike (Lanius ludovicianus) and  the  cactus  wren 
(Cxnpylorhynchus brunneicgpillus). Most  breeding  species  occurring  on  WSMR  are 
summer  residents  including  the  northern  mockingbird (Mirnus polyglottos).  western 
kingbirrJ (Tyrannus verficalis), and  Scott's  oriole (Icterus parisorum).  Quail  are  yearlong 
residents,  while  mourning  doves  are  present  throughout  the  year,  their  numbers  fluctuate 
with  migrations  and  Immigrations.  Smaller  seedeaters  are  visitors  during  non-breeding 
months  (July  to  mid-May).  These  include  lark  buntings (Calamospiza rnelanocorys), 
brewers  sparrows  (Spizella  t'reweri).  sage  sparrows (Amphispiza belli),  white-crowned 
sparrow (Zonotrichia leucophrys), and  horned  larks  (Eremophila  alpestris).  Horned  larks 
are  known to occasionally  remain  through  the  breeding  season  in  grass  dominated  areas. 

Her?toiauna  commonly  found  on  WSMR  include  coachwhip snake (Masljcophis flageilum), 
long-nosed snake (Rhfnocheilus lecontel), checkl ied whiptail (Cnernidophorus graham;;), 
side-blotch  lizard  (Uta stansjur iana),  a n d  western  green  toad (6u fo  debihs). Other 
characteristc  herptofauna  are  the  Texas  horned  lizard (Phrynosoma cornuturn) and 
vari'ws  rattlesnakes  (Crotalus spp.) .  

2.9 Threatened,  Endangered,  and  Sensit ive  Species 
WSIMR Environmental  Service  Division  has  compiled  a list (Appendix D )  of  potentially 
occurring  plant  and  animal  species on  WSMR  categorized  as  threatened,  endangered or 
canijidates for listing,  This list is derived  from  lists  created  by U S.  Fish and Wildlife 
Ser>/ice,  New  Mexico  Department of Game  and  Fish,  and  New  Mexico  Forestry  and 
Resources  Conservation  Division,  Energy,  Minerals  and  Natural  Resources  Department. 

Lance activities  will  occur on the  floor of the  two  basins,  thus  limiting  the  number of 
threatened  and  endangered  species  that  could  be  disturbed  within  WSMR  boundaries. 

" 
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The  potential for  any  listed  plant  species  to  occur on the  basin  floor is unlikely. The 
majority of listed  plant  species  occur  in  canyons or remote  areas  which  the  project  will  not 
be  utilizing. 

Listed  bird  species that have  been  documented on WSMR  and  are  found  on  the  basin 
floors  include  the  wesiern  burrowing  owl  (Speotyto  cunicularia  hypugea),  northern 
aplomado  falcon  (Falco  fernoralis  septentrionalis),  American  peregrine  falcon  (Falco 
peregrinus  anaturn),  ferruginous  hawk (But20 regalis),  white-facsd Ibis (Plegadis  chih~], 
and  loggerhead  shrike  (ianis  ludovicianus). 

Burrowing  owls  have  recently  been  listed  as  a  species of concern.  The U. S. Fish  and 
Wildlife  Service has  information  showing that proposing  to  list  this  owl  may be  appropriate 
Substantial  data on biological  vulnerability and threats  are not  currently  availzble to support 
the  immediate  preparation  for  this  action.  Burrowing  owls  have  been  a  common sight 
throughout  WSMR  during  surveys  and  are  associated  with  disturbed  areas  and  those 
areas  with  moderate  continual  human  disturbance.  This  species,  a  year-round  resident 
of  southern  New  Mexico,  appears  to  be  stable at WSMR. 

'Currently,  aplomado  falcons  are  not  considered  residents  of  WSMR,  however,  two 
unconfirmed  sightings  occurred in 1994  during  aplomado  falcon  presencelabsence 
surveys  Three  confirmed  sightings  were  recorded  during  the  spring  and  summer of 1991 
and  1992.  Aplomado  falcon  presence/absence  surveys  are  routinely  conducted  from 
February  through  August  by  Cortez 1 1 1  Service Corporation  in  portions of the  Tularosa  and 
Jornada  del  Muerto  basins. All bird  species  observed  during  these  surveys  are  recorded. 
Although the  survey  routes  are  chosen  based  upon  aplomado  falcon  habitat  requirements, 
they  are  representative  of  the  grasslands  on  the  basin  floors.  Final  reports  include  maps 
of the survey  routes,  lists  of  bird  species  observed,  methodology,  and  dates  conducted. 

The  American  peregrine  falcon  is  rare  in  south-central  New  Mexico but has  been  sighted 
within  the  boundaries  of  WSMR in recent  years.  Nesting  records  do  not  exist  for  the 
peregrine  falcon on WSMR.  Peregrine  falcons  usually  nesi  on  tall  inaccesslble  cliffs  and 
hunt near  water  for  medium  sized  birds  and  waterfowl.  Activities  associated  with  WSMR 
may  inhibit  this  bird's  occurrence.  Those  individuals  sighted  may  have  been  transients. 
A peregrine  falcon  was  photographed in the  Organ  Mountains  in  1995. 

Ferruginous  hawks  are  winter  residents  of  south-central  New  Mexico  and  are  found  on 
WSMR from  November to February. Currently listed as  a species  of  concern,  ferruginous 
hawks  inhabit  dry,  open  areas  where they  can be spotted perched on utility  poles  or  fence 
posts  as  they hunt for  medium  sized  mammals. 

White-faced  ibis  are  wading  birds  which  feed on invertebrates.  Currently  listed  as  a 
species  of  concern,  white-faced  ibis'  have  been  sighted at Braze1 Lake  and  Malpais 
Springs  on  WSMR on an  irregular  basis In N,ew Mexico  the  white-faced ibis  is an 
uncommon  (locally  common)  breeding  species. 
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A  c:ommon  resident  of  WSMR,  the  loggerhead  shrike is currently  listed  as  a  species  of 
cor;cern  Loggerhead  shrikes  frequent  semi-open  country,  with  lookout  posts,  trees,  and 
shrubs.  During 1995 aplcmado  falcon  presence/absence  surveys  loggerhead  shrikes  were 
encountered  on  nearly  every  survey.  This  species is easily  identified  by its  distinct  black, 
wniie,  and gray markings  and its habit  of  perching on poles,  yucca  stalks,  and  utility  wires 
while  searching for prey. 

Two additronal  listed  faunal  species  include  the  Texas  horned  lizard  (Phrynosoma 
cor17utum) and  the  White  Sands  pupfish (Cypfinodon fulafosa). 

The  Texas  horned  lizard  is WSMR's  only  reptile  species  listed  as a candidate for Federal 
listing It is common  throughout  WSMR  in  a  variety of habitats  consisting  of  open  areas 
up  to 1,82c-I m  with  sparse  plant  growth  including  bunch  grass,  cactus,  juniper,  and 
mesquite 

White Sands pupfish  are restric.ted to saline  waters in the  Tularosa  B.zsin,  such  as  Mound 
Sprlngs.  Malpais  Springs,  and  Salt  Creek.  Populations  within  these  areas  appear  stable 
at this  time.  Habitat  degradation  by  feral  horses (Equis caballos) is  the  largest  threat to 
the  pupfish.  The  feral  horse  papulation on WSMR has been  reduced  by  approximately 
80% during  removal  operations  in 1995 (P.  Morrow,  WSMR-DES,  pers.  commun.).  An 
additional  threat to the  population  includes  disease,  which  recently  has  caused  dramatic 
reductions in their numbers  in  the  Mound  Springs  population. 

2.1Cl Cultural  Resources 
Larce portions  of the  Tularosa  and  Jornada  del  Muerto  Basins  have  been  occupied  by  the 
United States  Armed  Forces  since  the  early 1940's. The  study  of  these  areas  has 
intensified  over  the  years and  has  resulted  in the discovery of many  cultural sites within  the 
boundaries  of  WSMR.  These  cultural sites have  been  found  by  investigation  due  to  both 
milit.xy actions  and  academic  research. 

SIX '::ultural-temporal categories  are  applicable to the Tularosa and Jornada del Muerto 
Baslns.  These  categories  are  presented In Table 5. 

" 

FINAL Affected Envlronment 25 



I Table 5. Cultural-Temporal  sequences  appl icable to Tularosa  and  Jornada 
del  Muel 

PERIOD 

Paleoindian 

Archaic 

Formztive-Jornada  Mogollon 
Mesilla  Phase 
Dona  Ana  Phase 
El Paso  Phase 

Formative - Rio  Abajo 
Tajo  Phase 
Early  Elmendorf  Phase 
Late  Elmendorf  Phase 
Ancestral  Piro 

Protohistoric 
Colonial  Piro 
Manso 

Historic 
Apache 
SpanishlMexican 
Euroamerican 

U.S. Military 

1 Basins. 

DATE 

. .  

900 B.C. - 6000 B.C. 

6000 B.C. - A.D. 400? 

A.D. 400 - A . D .  1000 
A.D. 1100 -A .D.  1200 
A.D. 1200 - A.D. 1400+ 

A.D. 700 - A.D. 1000 
A.D. 1000 - A.D. 1100 
A.D. 1100-A.D.  1300 
A.D. 1300 - A.D. 1546 

A.D. 1540 - A.D. 1680 
A.D. 1540 -A .D.  1870 

A.D. 1540 - A.D. 1880 
A.D. 1598 - A.D. 1860 
A.D. 1860 - A.D. 1942 

A.D. 1942 - Present 

2.1 1 Socioeconomic  Resources  and  Infrastructure 
2.11.1 Economics 
Personnel  that  support  LANCE  operations  are  locally  employed  (governmentkontractor). 
These  personnel  reside  in  the  local area and  provide their own  meals  and  housing.  During 
operations at remote sites restrooms  and  potable  water  will  be  supplied.  Electrical  power 
is supplied by local  electrical  service  providers to facilities which  have firm power  sources. 
Portable  generators  will  be  used at sites  without firm power  sources. 

2.1 1.2 Transportat ion 
An  extensive  network  of  roads  provides  access to most  of  WSMR.  There  are  three 
classifications of the road types on WSMR;  major  roads,  secondary  roads,  and  trails.  The 
major  roads  are  paved two lane  roads  that  can  support 1,200 cars  per  hour.  There  are 
four  major  roads  that  serve  WSMR;  Range  Roads 1, 2, 6, and 7 .  Range  Roads 1 and 2 
are  access  routes to the  Main  Post.  Range  Road 6 extends  east to west  across  the 
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middle  portion of the  range  and  supports  an  average of 200  vehicles  a  day  The  main 
route for traveling  north  and  south  within  WSMR is Range  Road 7. Secondary  roads 
consist  mostly  of  unpaved  rc,ads  The  maintenance  of  the  secondary  roads  and  trails is 
de(Jen3ent  on  project  needs  and  available  funding  and is therefore  infrequent. 

2.11.3 Uti l i t ies 
WSMR owns and  operates  its  own  water  supply  facilities,  sewage  treatment  plant, 
telephone  center,  heating  and  cooling  systems. 

Th,:: Main Post is supplied  with  water  from  eleven  gravel-packed  wells.  The  well  water is 
pumped,  collected  in  a  common  collection  area, treated,  and  then  distributed.  The 
tre.3tment  consists  of  ssdirnentation,  chlorinization,  and  fluoridation.  The  distribution 
system is based  on gravity flow.  A  pipeline  extends  from  the  Central  Booster  Statlon to a 
storage  tank at Launch  Complex 34. 

El Paso  Electric  Company  provides  WSMR with  most of its'electrical  needs.  Three  electric 
coc:sper,3tives (Sierra  Electric  Cooperative,  Socorro  Electric Cooperative,  and  Otero  County 
Electric  Cooperative)service  limited  regions of WSMR. OverP,ead and  underground 
transmission lines are  present  on  WSMR.  Some  remoksites  operate  with  portable  diesel 
generators. 

Natural  gas  has  been  supplied to WSMR by the El Paso  Natural Gas  Company  since  1949. 
F u e  oil and  propane are used to heat  those  buildings  isolated on the  range.  Storage  tanks 
are  provided  at  these  more  remote  buildings. 

The  Central  Telephone  Center  on  WSMR is owned  and  operated by  the U.S. Government. 
The U S. Army  Information  Systems  Command  provides  the  center  with  all  engineering 
work'. A digital switching  system  was  installed  before FYI988  and  provides  capability for 
10,500 lines with  1,023  trunks.  The  interface  between the new  switches  and the gateway 
to naticnal  communications is being  upgraded to a T-1 digital  system.  Fiber  optic  cable 
is  Ibeing  put  into  place  (290 krn) to augment  the  microwave  system.  National 
communication IS provided  through the Mountain  Bell  Las  Cruces  facillty. 

Solid  waste  from  the  Main Post and  surrounding  range  areas is deposited  into  a  landfill. 
The lan.3fiil is found 4 km east  of  the Main Post on Watertown  Avenue.  Collection of waste 
is done  with  standard  equipmsnt.  Approximately  382  m3 of waste is disposed of daily 

The  location  and  amount  of  toxic and hazardous  waste  generated at WSMR  are  tracked 
on ,:3 computerized  system.  The  waste is disposed of according to WSMR  Reg.  200-1 
Waste is  categorized  and  stored  in  the  appropriate  storage  facility on  WSMR that includes: 
HAZMART,  Hazardous  Waste  Management Facility (HWMF), petroleum.  oils  and 
lubricarlts  (POL)  storage  facility,  liquid  propellant  storage  areas,  pesticide  storage  area, 
and  Cortez UI 90  day  hazardous  waste  storage  facility. 
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3.0 ENVIRONMENTAL CONSEQUENCES 
=;:ironmental concerns  associated  with  the  use of LANCE as  targets  are  dependant  upon 
whli?ther the mission is an  interception  or  tracking  mission.  Explosives will  not be  used  by 
LAACE:; therefore,  the  primary  safety  and  environmental  hazards  associated  with  the 
prolJosed  testing  are  the  propellants (IRFNNUDMH).  The  Warheads  Test  Branch  of  MTD 
(MTD-AW) has  completed a study to determine  the  length of time, the propellants  are 
present  in  the soil system  (Appendix  A). 

3.1 Intercept  Mission 
The  primary  effect of an  intercept  mission on the environment  would  mainly  be  restricted 
to ;air 'quality. An  intercept  mission  would  produce  a  large  explosion in the  lower 
atmosphere  with  the  remaining  IRFNNUDMH  being  converted to various  elements 
including  oxides of nitrogen and  carbon  monoxide  (Refer to Table 4,  Project Description). 
The  ccmbustion  products  generated  by  LANCE  will  dissipate quickly  based on the 
relatively  small  amounts  of  propellant  combustion  products,  prevailing  winds,  and  rapid 
decreas? in ambi?nt  air  temperature  from  ground  level to an  altitude of 4,572 m. 

An interception  will  result in various  sized  debris  fragments  impacting the earth  which  are 
retrieved  during  the  recovery  phase  described  in  Appendix  C.  Initially,  soil  compaction 
wocld  occur  from  fallen  debris,  although  natural  frost  heaves  (freezing  and  thawing 
cauj ing soil  movement)  will  minimize  any  damage.  Frost  heaves  have  been  known to 
und(2 greater  amounts of  compaction  which  resulted from tanks  repeatedly  traveling  over 
the  same  area  (Thurow  et. al., 1993). 

Falllng  debris  from  an  interception  may  destroy  plants  located'  under  the  debris.  The 
recovery  procedures  require  pieces to be  retrieved  which  will  minimize  the  potential  of 
ki l lng the  vegetation  located  under  the  debris,  due to  sunlight  depravation. 

The1.e is potential  for  fires to occur  as  a  result of debris  pieces  landing  while still burning. 
Ho\n!ever, fuel  loads  capable  of  carrying  a  large  fire on the  Tularosa B a s r  floor are fairly 
limited.  The area south of Highway 70 is predominately  mesquite  coppice  dunes  with little 
undc?rstory to carry a fire.  The WSMR fire  chief will be  notified  prior to any  testing, in order 
to  have  adequate  fire  support "on call".  Any  fires  ignited  by  LANCE  will  be  immediately 
extinguished 

Minimal  impacts on wildlife  will  occur  during  an  intercept  mission.  A  few less mobile 
indi1:idual species  may  be  destroyed  from  a  direct  impact.  The  use  of  established sites 
minilnizes  possible  adverse  effects on threatened  or  endangered  species  (listed  species) 
because  established sites havs  altered  the  local  habitat. 

3.2 Tracking  Mission 
A  trzcklng  mission  would  result in a  monolithic  impact  by  LANCE. An impact of this  type 
would create  a  crater  approximately 3 - 4.5 m  wide and 2.2 - 3.6 m  deep,  while the  missde 

" 
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would bup] itself  up to 4 5 - 6 m below  the  surface.  A  majority of the  propellants  ars 
expended  during flight  resulting in low residual  fuel  (Refer  to  Table 2 and 3). 

Residual  IRFNA is volatilized as  oxides  of  nitrogen  (toxic  gas)  and  nitric  acid.  Repeatedly, 
a brown  cloud  has  been  observed  immediately after  a monolithic  impact  (Wilson  1991 ). 
It is  expected that the  cloud  is  produced  by  the  IRFNA  converting  to  NOx.  Affects  of 
oxides  of  nitrogen  include  severe  irritation to the  eyes,  skin,  mucous  membrane,  and 
suffocation. MTD-AW  conducted a  study  which  did  not  detect  any  NOz at the  impact  site 
30 minutes  after  impact  (Wilson  1991). 

UDMH  is a known  carcinogen  and  plant  growth  control  agent.  Residual  surface  UDMH 
reacts  with  oxygen  and  releases  highly  toxic  fumes  of  nitrogen  oxides.  This  generally 
dissipates  within 24 hours  and sub-surface UDMH is undetectable  after six months  (Wilson 
1991).  Therefore,  the  Standard  Operating Procedures  for the  recovery of LANCE  missiles 
(U.S. Army  1995)  requires that the  impact  craters remain  open  for six months to allow  the 
UDMH to easily  react  and  dissipate  into  the  atmosphere. 

Areas  of  special  concern  due to  the  hazards  associated  with  the  two  propellants  are 
'discussed  below. 

3.2.1 Water  Quality  and Supply 
The  existing water  supply  system  for  WSMR  serves  a  working  population  of  approximately 
7500 people,  Water  to  support  the  LANCE  program,  for  domestic  purposes  only,  would 

containers to remote  testing  locations. 

Monolithic  impacts in hydrologically  sensitive  areas  could  potentially  pollute  ground  water, 
specifically where  the  water table is shallow (i.e , Rhodes, Denver.  ABC-1,  and  PUP  WITS). 
This  potential  may  exist  either  directly  by  residual  liquid  propellants  being  driven  into  the 
groundwater,  or  indirectly,  residual propellants  migrating down  into  the  groundwater  supply 
(U.S.  Army  1989a,  U.S.  Army  1989b).  No  monolithic  impacts WIII  be  allowed in areas 
where  the  ground  water is  less  than 30 m below  ground  surface.  These  areas  can  only 
be utilized if the  LANCE  missile  is  modified  to  either  tumble  and  impact on the  surface  or 
explode  on  impact  resulting  in  residual  propellants combusting. 

The  restrlctions  placed  on  monolithic  impacts  will  also  reduce  the  potential  for  impacting 
surface  waters.  Residual  fuel  which  may  be  present  in  a  missile  which  was  equipped to 
tumble  and  impact on the  surface  will not pose  a  substantial  threat  to  the  environment. 
The  fuel  tanks  will  likely  rupture  upon  impact  and  the  fuels  will  continue to mix  releasing 
emissions  into  the  atmosphere  which  will  readily  dissipate. If propellants  are  not  able  to 
mix,  then  the  UDMH  will  react  with  the air producing  gases.  IRFNA  will  react  with  most 
substances  releasing  gases  and excessive  heat.  Gases produced  by  both  propellants  are 
nitrous  oxides  which  are toxic  in  concentration,  but  will  readily  dissipate  into  the 
atmosphere. 

I be  drawn  from  the  WSMR  Main  Post  water  supply.  Drinking  water is transported  in  small 
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3.;!.2 Soils 
Scil  contamination  would  occur in the  immediate  area  for  a  relatively  short  period of time. 
The  study  conducted  by  MTD-AW  (Wilson 1991) indicates  that  the  presence of 
IRFNA/UDMH is undetectable  after  a  period of 30 minutes to six months,  respectively. It 
is  recommended  that  craters  be left open for six months  after  impact  to  allow  UDMH to 
dissipate. 

3.2.3 Flora 
A tracking  mission (monolithi,: impact)  would  create  a  crater 3 - 4.5 rn'wide  and 2.2 - 3.6 
rn deep.  Established  impact  areas  are  maintained  by  mowing,  halting  natural  seral 
development.  This is required  for  data  collection  and safe recovery  operations.  Therefore, 
dislurbances to the  plant  communities  within  these  areas is a fairly  common  occurrence 
and  will  occur  regardless to whether  LANCE is utilized  as  a  target. 

Plants  within  the  immediate  area  of  a  monolithic  impact  would  be  destroyed  by  direct 
impact,  residual  UDMH  (plant  growth  control  agent),  and  potential  fires. If the  impact  is 
pro?oszd  for  an  area  outside  of  a  maintained  impact site. then  botanical  surveys  will  be 
conducted  prior to the  mission  to  determine the presence of any  listed  plant  species. 

3.2.4 Fauna 
UDMH is toxic,  therefore,  any  fauna  that  comes  into  contact  with  the  residual UDMH  would 
likely  die,  Many  species  avoid  using  impact  areas  because  of  the  routine  disturbances. 
Some  individuals  may  be  killed  due to direct  impacts or toxic  fumes  released  within  the 
immediate  area.  However,  the loss of  a  few  individuals  would not adversely  effect  the 
overall  population of any  species  which  typically utilize these  impact a r e a  The  use  of  any 
are;, outside of an  existing  launch  or  impact site  potentially  requires  additional 
environmental  documentation to be  determined by WSMR  DES - E, such  as  a  REC  which 
will  Include a survey  for  listed  wildlife  species. 

3.2.5 Threatened,  Endangered,  and  Sensitive  Species 
LANCE will utilize  existing  launch  and  Impact  areas.  Launch  areas  are  generally  cleared 
of all  vegetation  and  either  covered  with  a  layer of base  coarse  gravel or are  left  barren. 
I r n p x t  areas  are  maintained  in  nearly  bare  ground to bare  ground  conditions  for  the 
purj:~ose of data  collection  and  debris  recovery.  Plant  species  which  occur  under  these 
contjitions  are  early  seral  stage  plants. Most listed  species  are mid to late  seral  stage 
plants.  Prior  to  the  use  of  any  area  outside  existing  impact  areas,  a  survey  will  be 
conducted  for  listed  plant  taxa. 

Of the 6 wildlife  species,  only  the  burrowing  owl  and  loggerhead  shrike  are  year-long 
residents of WSMR.  Based on sightings  recorded  by  Cortez 111 personnel  during  aplomado 
falcon  presence/absence  surveys,  both of these  species  are common on WSMR  with 
aPp,i3reritly  stable  populations.  Of  the  remaining 4 species,  only  the  ferruginous  hawk 
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regularly  occurs  on  WSMR  as a  winter  resident.  LANCE  should  have  no  detrimental 
impact  upon  the  wintering  ecology  of  the  ferruginous  hawk.  The  aplomado  falcon, 
American  peregrine  falcon,  and  white-faced  ibis  rarely  occur on  WSMR,  therefore  impacts 
from  LANCE will be  negligible. 

The possibility  of  a LANCE  intercepting an individual of any  of  the  above  species,  whether 
on the  ground or in  the  air, is unlikely.  LANCE  should  have  no  deleterious  effect  on  any 
of  the  above  species'  overall  populations,  prey  species, or any  lasting  effect  on  an 
individuals  behavior.  All  of  these  birds  are  highly  mobile  and  vacate  the  immediate  area 
if disturbed.  The  toxic  fumes  (oxides  of  nitrogen)  which  could  potentially  be  released  by 
LANCE  during  monolithic  impacts  would  only  effect  these  birds if they  were  in  the  impact 
area  and  did  not  vacate  the vicinity  upon  the  monolithic  impact.  The  chances  of this 
occurring  are  slight. 

LANCE is  restricted  from  utilizing  Pup WIT  due to the  presence  of  White  Sands  Pupfish in 
Salt  creek,  which  dissects  Pup  WIT. This restriction is placed  on  the  project to ensura 
protection  for  the  pupfish  from  any  mishaps.  Prior to the  use  of  any  area  in  proximity to 
White  Sands  pupfish  habitat,  which is not  presently  covered  by  environmental 
documentation,  potential  impacts to White  Sands  pupfish will be evaluated. 

Individual  losses  of  Texas  horned  lizards  occur  frequently  from  vehicle traffic. Direct 
monolithic  or  debris  impacts  on  individuals is highly  unlikely.  However,  toxic  vapors 
emitted  from  monolithic  impacts  could  potentially  kill  Texas  horned  lizards  utilizing  these 
areas. The Texas  homed  lizard  population  on WSMR is  considered  stable at this time  and . 
any  individual  losses  from  direct  impacts  will  not  adversely  affect the overall  population. 

3.3 . Missi le  Fl ight Effects 
3.3.1 Air   Qual i ty 
Pollutants  emitted  as  a  result  of  the  use  of  LANCE  include  combustion  products  from 
internal  combustion  engines,  airborne  soil  particles  from  vehicular  traffic,  minute  amounts 
of  hydrocarbons  from  fuel  tanks,  and  missile  emissions.  The  maximum  total  expected 
emissions  from  LANCE is presented in Table 6. The  amount of emissions  produced by 
WSMR  commuters  per  year is considerably  higher  (Table 7). This  region  of  New  Mexico 
is  predominately  in  "attainment"  indicating  that  features in the  area  of  WSMR  (climate  and 
topography)  are  favorable  for  dispersion  of  potentially  hazardous  emissions.  Therefore, 
the maximum  amount  of  emissions  produced  by  LANCE  will  not  significantly  effect  the air 
quality  of  the  region. 

LANCE  combustion  products  in  Table 6 were  estimated  using 100 percent  combustion, 
maximum  distance  traveled,  and  the  estimated  total  number  of  LANCE  missiles left. 
Calculations  for  estimated  emissions  of  commuters is provided  in  Appendix E. 
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F l b l e  6 . Combustion  oroducts & amounts Der LANCE missile. I1 
~ 

Product 
~ ~~ ~~ ~ 

Sumbol 
~~ ~ ~- 

Kiloarams Der Missile 

UDMH IRFNA 

Water 

1.91 .65 H H:/drogen 

187.10 63.36 H P  

N 48.69 143.77 

HF . . .88 2.61 

co2 135.64 45.93 

." 

Cilrbon Monoxide 30.62 10.37 co 

emissions  produced  by  the  daily  commuters  to WSMR. 

Estimated  Fuel Use Nitrous  Oxides Hydrocarbon Carbon  Monoxide 
I C -  , I I II 

4.33.040 L 389,704 Kg 216.502 Kg 2,987.728 Kg 

k l e a r s  1 21,650,200 L 14,938,638 Kg I 1,082,510Kg 1 I] 1 ,948,513 Kg 
." - 

3.3.2 Noise 
Noise  production  associated  with  LANCE  activities  include:  rotary  aircraft  used in 
surveillance  and  recovery  efforts,  ground  transport  vehicles  associated  with  project 
activities,  and  the  firing  of  LANCE. 

Effects  of  noise  on  the  natural  environment  are  poorly  known.  Most  research  has  been 
limiled lo its effects on  humans or on specific  animals.  Research  has  been  dominated  by 
work on the  effects  of  sonic  booms  and to  a lesser  extent  helicopter  noise. 

Depending  upon  the  specles,  season:  and  habitat, noiss will  effect  wildlife  differently. 
Human  response  also  varies  from  person to person due to individual  tolerances to noise. 
R e f x  to Table 8 for  a  summary of sound  levels  and  human  responses to them. 

Helicopters  (rotary  winged  air3raft)  produce  one  of  the most disturbing  noises to wildlife. 
Bleich  et al. (1990), found  helicopters  used  to survey  desert  bighorn  sheep (Ovis 
cant3dens's) in California caused  strong reactions among  sheep.  This  resulted  in  the  sheep 
altering th lr dlstrlbutlon  and  movements withln  the  limited  range  available.  Low  altitude 
(45. i m )  helicopter  flights  have also been  shown to cause  American  pronghorn  (Antilocapfa 
americana) to react  by  running  and  raptors  (Falconiformes) to panic  and  exhibit  frantic 
escape  behavior  (when  surprised  by the helicopter).  Geese  (Anatidae)  appear to be  more 
disturbed  by  helicopters  than  turkey  vultures (Cathartes aura),  pronghorns,  coyotes,  and 
raptors 1:Manci  et al. 1988). Rotary aircraft  will be  used  in  surveillance  and  recovery efforts 
for  LANCE to locate  impact  areas  and  transport  personnel to and  from  these  areas, 

\ . . .  . 
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Table 8. SOUND LEVELS AND HUMAN RESPONSES 

PEPCEiVEDLOUONESS 

JET1 LOUD 

LAPEL"  AUDIBLE 

"AGE TO HEAPING 

D I N G E R E O N E  

PPCGRESSIYE LOSS OF 
HEAPING 

NO EFFECT 
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Other  noise  disturbances  (off-road  vehicle  noise,  sonic  booms;  artificial  amplified  noise; 
fizhing  flest  noise;  and  low  altitude  jets) to wildlife as  reported  by  Manci et at. (1988) 
inc:lude: a  temporary  acoustical  threshold  shift in kangaroo  rats (Dipodornys spp.); 
avoidance of an  area  and  startled  responses  by  herring  (Clupea harrengus); reduced 
growth  rate in  sheepshead  minnows  (Cyprinodon  variegatus)  and  longnose  killifish 
(Fdndulus sirnilis) and  reduced  egg viability  in  minnows;  hearing loss after  less  than 9 
minutes of  exposure to 95 dB  in  the  Mojave  fringtoed  lizard (Uma scoparia);  and  the 
emergence from  burrows of spadefoot  toad  (Pelobatidae)  when  exposed  to 95 dB of 
recorded  motorcycle  sounds.  Raptors  showed  "noticeable  alarmed  responses"  when 
exposed to sonic  booms.  Ravens  responded to sonic  boom  with  raucous  calling,  flapping, 
soaring,  and  chasing.  These  responses  are  temporary  and not likely  to  have  deleterious 
effects  on  populations  of  any  species.  There  are  some  animals  that  appear to  not  be 
bothered  by  noise at all.  American  bison (Bison blson) were  oblivious to 90 dB F-105 
ovlxflights;  and  northern  harriers  (Circus  cyaneus)  apparently  benefited  from  practice 
bolnbing  runs  by  taking  advantage  of  prey  flushed  out  by  "bombs"  (Manci et al.  1988). 

On  WSMR, oryx habituats to frequent  noise  disturbances  and  human  presence.  Raptors 
on WSMR are  known to nest  in  areas  which  are  frequently  disturbed  by  missile  range 
activities (such  as  near  impact  areas)  and  successfully  fledged  young  in  1995 (S. Lerich, 
pers.  cbserv.). 

LAIICE; launches  are  quiet  relative to other  systems,  although  no  dB levels  are  available 
at this  time.  All  missile and rocket  launches on  WSMR  are  within the Occupational  Safety 
and  Health Act (OSHA)  standard of 115  dBA  within  a  15-minute  duration.  The  majority of 
noi.je  produced  by LANCE is  confined to the  launch  site.  Appendix F refers to  the surface 
danger  zone  for  LANCE.  Areas  outside of  500m  (area C) are  considered  safe  for 
unprotected  personnel  and  equipment. It is likely that  any  wildlife outside  of  area C will not 
suffer  any  lasting effects from LANCE.  The  activity  associated  with  a  launch will result  in 
wilcjllfe  vacating the area  or  taking  refuge  in  a  protected  site  (burrow)  where  acoustical 
darnage is unlikely, 

Noise  levels  during  the flight ,will dissipate  in  the  atmosphere. The levels  that  reach  the 
ground  should  not  be  great  enough to cause  damage.  Tracking  missions  result in a 
monolithic  impact  which  will  produce  a  short  duration  noise  at  the  impact site. Because 
of  the  remote  location  and  prior  evacuatlon  of  all  personnel  from  the  area,  these  noises 
should not effect any  humans.  Any wildlife  in the  immediate  area  will  experience  the  noise 
ancl most  likely  react  with  brief  alarm  or  flight  behavior.  Impact  sites  are  utilized  on  a 
regular  basis  and any wildlife using  these  areas  are  most  likely  habituated to the frequent 
disturbances  which  occur. 

The  Lance  project will initiate an annual  survey  to  identify  raptor  nests  in  proposed  launch 
ancl impact  areas.  Surveys  will  consist  of  inspecting  a  1  km  radius  around the center  of 
proposed  launch  and impact  areas  during each  breedinghesting  season. If an  active  nest 

" 
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is  detected, DES-E will  be  consulted  immediately.  Information  collected  during  these 
surveys,  combined  with data  collected  during  previous  aplomado  falcon  surveys, may  then 
be  used to developing  a  database  which  could  aid  in  identifying  low  tolerance  species and 
frequently  used  nesting  habitat  within WSMR. This,  in  turn,  could  minimize  future  impacts 
on  nesting  raptors.  Although  delaying  test  activities  would  be  beneficial  to  nesting 
individuals, if long  term  protection  is the  goal,  observations  should  be  made  to  identify  the 
response of raptors  to  various  acoustical  disturbances  within  the  immediate  area. 

Interception  of  a  LANCE  and  another  missile  will  occur  well  above  ground level. Noise 
associated  with  an intercept will disperse  in  the  atmosphere  and  not  impact  upon  humans 
or wildlife.  Falling  debris,  due  to  an  intercept,  will  produce  low  frequency,  short  duration 
noise at the  point  of  contact  with  the  ground. 

Rotary  aircraft  used  for  surveillance  and  recovery  stages of testing  will fly in accordance 
with  existing  Army  Air  regulations.  Helicopters  produce  noise  levels  as  high  as 97.3 dBA 
while  flying  and  landing.  This  level of noise is also  of  short  duration  and  should  produce 
no  lasting  impact  upon  human  or  wildlife  auditory  systems  or  their  behavior.  In  areas 
routinely  visited  by  helicopters  wildlife  species  are likely  to be  acclimated  to the noise  or 
are  disturbed very little.  Impact  areas  likely to be visited  by  helicopters  are  mainly  on  the 
basin  floors,  therefore  no  disturbing  noise  should  reach  the  population  of  desert  bighorn 
sheep  in the San  Andres  Mountains.  Additionally the basin  floors  are  vast  open  areas 
which  provide  adequate  room  for  the  dispersal  of  wildlife  within  the  same  habitat  type. 

Noise  levels  produced  by  ground  transport  vehicles  associated  with  project  activities 
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' should  be  well  within  allowable OSHA limits. 

3.4 Other  Associated  Environmental  Effects 

Activities  associated  with  using  LANCE  as  targets  will  not  alter  the  climate of the  area 

3.4.2 Geology and  Soils 
Proposed  activities w ~ l l  not  affect  the  overall  geology  of WSMR. Impacts  from  off-road 
activities and  monolithic  impacts  will  have  the greatest  affect on the  soil  system.  Recovery 
operations will  involve air support  and  minimal  off-road  travel  when  existing  roads  are  not 
available.  Necessary  off-road  travel  will  be via  direct  routes  to  and  from  the  impact  site. 
Recovery  activities  are  discussed In detail  in  the SOP provided  in  Appendix C.  

All  proposed  launch  and  impact  sites  for  the  LANCE  project  are  accessible via paved 
andlor  improvsd  roads.  However,  recovery  activities  may  require  off  road  travel.  This 
activity  will  be  organized  to  limit  the  number  of  vehicles  and  the  most  direct  route  will  be 
used  for  all  travel  to  and  from  the  site. 

.' 3.4.1 Climate 

Drip  pans  are  required  wherever  generators  are  used  to  mitigate  potential  soil 
contamination. 
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3.4.3 Cultural  Resources 
Existing  launch  and  impact  areas  will be utilized  whenever  possible.  If unestablished  areas 
are  requlred for test activities  archeological  surveys will be  conducted.  A  report  presenting 
the  results  will  be de l i ve rd  to DES-E one  month  prior to use. 

3.4.4 Socioeconomic  Impacts 
IN0 additional  personnel  are  required to support  LANCE  operations.  Personnel  that 
support  LANCE  operations  are  locally  employed (governmentfcontractor). These 
personnel  reside  in the local  area  and  provide their own  meals  and  housing.  During 
operations at remote sites restrooms  and  potable  water  will  be  supplied.  Electrical  power 
is  supplie3 by  local  electrical  service providers to facilities which  have firm power  sources. 
Portable  generators  will  be  used at sites without firm power  sources. 

3.4.5 Transportat ion 
Irlcreases in traffic on  existing  roads  and  highways  would  be  well  within  the  designed 
carrying  capacities.  Any  disruption  due to military  convoys or road  blocks  would  not  be 
significant to the WSMR commuting  traffic,  due to their  short  duration. 

3.5 Cumulative Effects 
There  ars relatively few  .zumulative  effects  associated  with  the  use of LANCE  as a target. 
The  main activity  of  this  project  is  basically  launching  a  target  vehicle.  Therefore the 
greatest  potential  impact  would  occur  where  the  missile  impacts.  Ground  impacts  will 
occur if the  mission is  a tracking test. The  chance  of  the  missiles  impacting in the  same 
location  is  minimal.  However,  impacting  within  the  same WIT is  probable.  WITS  are 
designed for target  impacts by  projects  testing on WSMR. These  areas  would  require 
ex;?ensive  clean up efforts  prior to altering  the  use of these  areas,  regardless of whether 
LP.N,CE missiles  are  monolithically  impacted  within  the  area. 

Uslng  LANCE as a target would  produce  some  positive  cumulative  effects.  Primarily,  the 
reduction of hazardous  material and the  recycling  of  materials,  resources,  and  capital. 
Additlonally, this would eliminate  the need to handle the propellants as hazardous  material 
because they  will combust  and  the  missile  will be  reduced to fragmented  pieces.  The 
alternative to this  process is to static test the  missiles  until as much Fuel is burned  as 
possible  and  then  handling the remaining  fuel  and  missile  structure  as  hazardous  waste. 
U s n g  LANCE  as  a  target  recycles  the  materials  and  resources  that  were  previously 
allocated to the  production of LANCE,  Thus, additlonal  drones or targets  would  not  be 
required to be fabrlcated  as  LANCE missiles  are  already  in place for utilization  as  a  target. 

Additionslly,  whether or not LANCE is used  as  a  target,  the  projects  proposing to utilize 
LANCE w11I be testing with  other  target  vehicles.  Therefore,  the use of LANCE  would  not 
necessarily  create  increased  testing or use of facilities  because if LANCE  were  not 
available  as  a  target  these  testing  groups  would  use  a  more  traditional  target  (such as a 
drone or another  missile). 
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4.0 MITIGATION MEASURES 
This section of the  Environmental  Assessment  summarizes  the  necessary  measures the 
propossd  project  must  follow to result  in  having  no  significant  effect  on the environment. 

4.1 General 
Any  significant  modifications to the proposed  project  will  require  approval  from  the 
Environmental Office at WSMR and  potentially an  amendment to this  EA.  Additionally,  an 
addendum  will  be  required  if the program  extends  beyond 5 years  from  the  time of 
apprwal  andlor if actions  proposed  in  the  EA  cause  significantly  greater  impacts  on  the 
erlvironment  than  the  ones  expected in the  approved  environmental  document. 

Lzunch  and  impact  areas will be  surveyed  during the nesting  season to  identify  any  active 
raptor  nests  within  close  proximity.  If  nests  are  located,  then WSMR DES-E will be 
ccnsulted to determine  the  zppropriate  action. 

Personnel  are  instructed  not to harass,  harm,  or  collect  any  flora  or  fauna.  Additionally, 
all  personnel  will  be  instructed  not to disturb  or  collect  any  artifacts.  Any  artifacts 
discovered  by  project  personnel  will  be  reported to the  WSMR  DES-E  archeologist. 

Potable water  will be trucked to remote sites as  needed for adequate  water  supply  for  all 
scheduled activities. All program  operational  sites  will  be  supplied  with  one  portable  toilet 
for eve,y 20 people at the  site.  These will be installed,  serviced, and replaced  as  needed. 

Drip  pans  will be installed  wherever  generators  are  located  to  mitigate  potential  soil 
cof i taminat lm 

.- 

If repair or construction  efforts  are  necessary at a  site,  then  a  document  will  be  prepared 
which  includes  a  detailed  description of the repairs  or  construction to be  performed,  why 
thay  are  needed,  who  will  perform  the  repairs,  what  the  necessary  equipment  and 
ma twa ls  are,  and  where the materials  will  be  obtamed.  This  document  will  be  provided 
to DES-E prior to any actton. 

4.2 ILANCE Recovery 
The  recovery  methodologies  for  LANCE  are  presented in the  Standing  Operating 
Procedure,  which  has  been  provided  in  Appendix C. Basically,  a  team of individuals 
refeired to as  Initial  Entry  Team (IET), will  enter  the  area  of  impact  prior to any  recovery 
activities.  The IET WIII set up monitoring  devices  to  determine  when  levels  of  IRFNA  and 
UDhlH are  safe  for  recovery  personnel to enter  the  area.  Monitoring will continue 
throughout  the  recovery  process.  The  crater  formed  by  a  monolithic  impact  will  remain 
open  for 6 months to allow the UDMH to react  and  dissipate  from  the soil system.  After 
6 months  the  crater  will  be  backfilled.  Equipment  used to fill the  crater is generally  a 
backhoe or armor  plated  grader.  Soil  which  was  forced  out  of  the  ground  upon  impact is 
used to fill the hole. If additional  soil is required it is obtained  from  mounds  located  within 
the VAT. 
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The  use of rotary  winged  aircraft  for  locating  the  impact  and  transporting  IET  and  recovery 
personnel  minimizes  potential  impacts  created  by off road  vehicle  use. If vehicles  are 
required-during  recovery  operations,  then the vehicle vi l l  travel  the  most  direct  route to the 
impact  area  and  return  by  the  same  route. Only  necessary  vehicles  will  travel to the 
impact  site  during  recovery. 

4.3 Personnel Safety 
Surface  danger  areas  have  been  defined  fer  LANCE  launch sites.  Diagrams  and 
explanations  of  the  associated  hazards  of  these  areas  are  provided  in  Appendix F. 
Personnel  will  be  informed  of  the  restricted  areas  and  will  vacate  these  areas  during a 
launch.  The  surface  danger  zones  are  dependent  upon  the  configuration of the  missile. 
The  area in front of the  launcher is restricted  during  launches to ensure  that  any  errant 
missiles  and  associated debris  will not injure  any  personnel. The  area  behind  the  launcher 
receives direct  heat and  missile  exhaust  along  with  flying  debris,  such as rocks,  dust,  dirt 
etc.  Additionally,  the  sound  levels  behind  the  missile  are  considered  hazardous to 
personnel  for a  radius  of  500.m.  Personnel  involved  with  launching  LANCE  will  be 
informed of the  surface  danger  areas  and  equipped  with  proper  hearing  protection. 

4.4 Intercepting  Missi le  Obligations 
Air  defense  missile  programs,  which  propose  using  LANCE  as  a  target,  must  have  a 
written  NEPA  document  which  'evaluates  the  activities  of  their  testing  program. If this 
document  does  not  provide specifics regarding  the test scenario  utilizing  LANCE;  such  as 
where  the  missile  and  LANCE  will  be.launched from and  impact  into,  then  a  "Proposed 
Action"  must  be  presented to the WSMR DES-E. 

A "Proposed  Action"  document  will  provide  the  launch  location for the  testing  missile  and 
LA'NCE, the  number  of  testing  missiles  and  LANCES  involved,  the  proposed  interception 
point(s),  the  impact  location  for  each missile  for  tracking tests,  and  any  reports  for  surveys 
which  have  been  conducted  in  conjunction  with  this  activity. If  the  areas  proposed  for  use 
are  not  existing  locations,  then  a  Record of Environmental  Consideration  (REC)  may  be 
required.  Archeological  and  biological  surveys  may  need to be  conducted  prlor  to  the  use 
of  non-established  impact  areas.  The  time  required  for  conducting  these  surveys  can  be 
lengthy,  therefore  a  Proposed  Action  must  be  presented to the WSMR DES-E office at 
least  one  month prior to the proposed action. This  should  be  an  adequate  amount of tlme 
for  conducting  most  surveys 

The  testing  missile  will  be  required  to  follow  the  recovery  and any additional  mitigation 
measures  presented  in  their  NEPA  document. 

4.5 Test ing  Locat ion  Restr ict ions 
There  are  areas  which  are  restricted  from  monolithically  impacting  LANCE.  These  areas 
include;  ABC -1, Rhodes,  and  Denver WITS, any  area  where  the ground water is at  a depth 
of  less  than 30 m  from  the  surface,  and  areas  of  permanent or intermittent  water  sources. 
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These  restr-ictions  ars  based  on  the  potential  effects of UDMH and  IRFNA  on  the  water 
sources.  Aieas  where  the  ground  water is within 30 m. of  the  surface  can  be  utilized  as 
impact  locations  as  long  as  the  LANCE  missile is equipped  with a mechanism  which will 
cause it  to tumble,  thus  impacting  on  the  surface,  or  explode  on  impact  resulting  in  burning 
all o f  tPle propellants. 

4.6 Threatened and Endangered  Species 
LAI'dCE will  not use Pup  WIT  as  an  impact  area to any  extent. The hazards  associated 
with  the  chemicals  which  fuel  LANCE  are  potentially  damaging  to  the  White  Sands  pupfish 
or tileir  habitat.  Therefore, to prevent a "may  affect"  situation  the  area  will  be  avoided, 

4.7 Hazardous  Waste and Material 
Any mishaps,  including  fires, :spills, and  missiles  impacting  outside the approved  impact 
areias will be  reported  immediately  to WSMR  DES  -E.  The  Lance  project will prepare  and 
sutlmit to  the WSMR DES-E an accident  report  which  describes  measures  taken or 
proposed to decrease  the  impacts of the  incident,  and  measures  proposed to minimize 
and/or  prevent  the  incident  frc'm  recurring. 

Removal of :solid waste,  trash,  hardware,  debris,  etc.,  associated  with  LANCE will be the 
resf:jonzibility of the  Lance  project.  Any  hazardous  waste  generated by the  project  will  be 
reccwerod and  disposed  of  in  accordance  with the WSMR  Hazardous  Waste  Management 
Plan. 
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5.0 CONCLUSIONS 
The  use of LANCE as a target for other  air  defense  missiles  is  proposed in thls document. 
The  associated  activities  have  been  evaluated to determine  potential  impacts  and  the 
severity of these impacts.  Mitigation  measures  have been  proposed to reduce  or  eliminate 
any significant  impact  associated  with  the  project  description.  There  are  no  significant 
impac!s ihat  could  not be mitigated. As long  as  the  project  description or scope  of  the 
project  does  not  change  from  that  stated  within this document,  and  the  mitigation 
measures are  followed, no siqnificant  impact to the  environment  should  result  due  to  these 
ac:tivitles 

” 
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Appendix  A 

LANCE  missile  system  propellant  study 
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3 . 1  U3hG M o n i t o r i n g .  U D h E  c o n c e n t r a t i o n s  w e r e  d e t e r n i n e d   u s i n g  a 

c a ! i b r a t e d   t o   m a n i t o r   f o r  UDM-5. T h e   I n t e r s c a n  s a n ? l e . '  t h e  a l r  i n  
I n t e r s c a n   M o n o m e t h y l h y d r a z i n e  (KC<) monito- t h a t   h a d   b e e n  

t h e   i m p a c t  a r e a  f o r   t h e   p r e s e n c e  0: U3":. 

n i t r i c   a c i d   c o n t a i n i n 5   a d d s d   n i t r o g e n   d i o x i d e  (SO=). I 3 F N A  
3 . 2  N i t r o g e n   D i o x i d e   M o n i t o r i n 5 .  IF!FNA c o n s i s t s  o f  c o n c e n t - a t e d  

m o n i t o r e d   b y   m e a s u r i n g   t h e   c o n c e n t - a t i o n  o f  N O = .  NO= was n e a s u - e d  
w i t h  a c i l i b r a t e d   I n t e r s c a n  NO= m o n i t o r .  

4 . Q  S W L I H G  P R O C E D E E S .  

4 .  I S a m p l i n g  V i a l s .  T h e   s o i l   s a m . ? l e s   w e r e   c o l l e c t e d  i n  4 0  
m i l l i l i t e r   p r e - c l e a n e d   E n v i r o n m e n t a l   P r o t e c t l o n   P . g s n c y   a p p r o v e d  
s c r e w   c a p   v i a l s   w i t h   T e : l o n / S i l i c o n e   s e a l i n g   d i s c s .  

4 . 2  
m o n i t o r e d  t h e  i m p a c t  a r e a  f o r   t h e   p r e s e n c e   o f  U D h 5  a n d  N O , .  T h e  

I m p a c t   A r e a   M o n i t o r i n g .   A f t e r   e a c h   m i s s i l e   i n j a c t .   t h e   I E T  

L a n c e  m i s s . i l e  i x j a c t s  a r e   l i s t e d   i n   S e c t i o n  6 . 0  D a t a .  

4 . 3  S o i l   S a m p ! e s .  Soil s a m p l e s  were  t a k e n   f r o m   e a c h   i n p a c t  
c r a t e r  t a   d e t e r n i n e  i f  t ' e r e  w a s  a n y  resiiua! U D h E .  A s u r f a c e  
soil  sa-?!^ w a s  t a k e n  f ror ; i  t h e  c e - t e r  o f  e z r h  i m p a c t  c:aC~:. 
S c : - f a c e  s o i l  sam?les we?* a l s o   t a k e n  a t  t h e  n o - t h .  s o ~ i 5 . .  e a s t ,  
a n d  w;.s; e d g e s  o f  e a c h  i x ? a c t  c r a t e r .  I?, t h a   P . h o d e s  W I T  a r e a .  
nine back-b:ocnd saz?lea w e r e  t a k s n   p r i o r   t a   t h e   L a n c e  n ~ s s i ? e  
f i r i n g  o n  6 May 6 9 .  @n ? . M a y  e9, f o u r  s c r i a c e  sail sa:?les w e r s  
t a k e . ?  a t  t h e  n o r t h .  ~ 3 2 t h .  e a s t ,  a n d   w e s t  e d g e s  of b o t h  o f  t h e  
e a s t  a;.d w e s t  c r a : e?s .  T h e  w ~ c e  s a x ? l e s  w s r e  ca?!ected frc.7. 
s p e s i f i c   p i e c e s  o f  d e 5 r i s  w i t n  r r . e c n a n i c   t o w ; . l s .  On 1 3  J u n  9 0 ,  t e n  
s o i l  sarr.?les w e r e   t a k e n  a t  o n e  f o o t  i n t e r : ' a ! s  f r a m  e a c h  o f  t h e  
s e v - ?  c i s s i l e  i m p a c t  c r a t e r s  i n  LMY.21. S o i l  s a z ? ? s s  w a r e   c o l l e c t e l  
f r o m   t h r e e   a d d i t i o r a l   L a n c s  m i s s i l e  i;;.?act s i t e s  t h z :  w e r e  
e x c a 3 , ' a t e i .   T h c  t!.re= ir;.?acC. a:eas w e r e  LM!,  L % S ,  L!4!5. 

4 . 4  S o i l  G a s .  S o i l  gas s a n s l e s   w e r e   c o ! l e c t e l - l  f r o 3  a p i p e  
d r i v e n  5 t 3  6 f e e t  i n t o  t h e   c e n t e r  of e a c h   i m p a c t  c r a t s r .  S o i l  
g a s  w a s  e v a c u a t e d  i r o n  t h e   g r o u n d  a t  a c o n s t a n t   f l o w  r a t e  0 :  t h r e e  
l i t e r s  p e r   m i n u t e   f o r  15 m i n u t e s .   T h e   c o n c e n t r a t i o n  0 :  U 3 h E  i n  
t h e  soi! g a s  w a s  r e a r - r e i ,   w ~ t h  t b e  T ? . t e - s c a n   n o n i t o ? .  

5 . 0  e s I d L Y T i C A L   P P O C E D W ,  

T h e   c a n c e n t r a t i o n  of U D , E  i n  t h e   s a i l   s a r . ? l e s   a r L d  o n  t ? e   w i p e s  
w e r e   d e t e r m i n s ? ,   b y   a n   e x t - a c L . i o n   p - o c e d u r e .  A w e i g h 5 6   a r o r n t  of 
s o i l  w a s  e x t r a c t e d  i n  a knoViT1 a n o u n t  o f  w a t e r  a n i  t h e   e x t r a c t  w a s  
a n a l y z e d   w i t h   t h e   a : d  o f  a E e w L e t t - P a c k a a d  5 a 6 0 A  C a s  C h r o n a t o g r a ? h  

2 



e x : r a c t  w a s  a n a l y z e d  b y  tSe G C .  A! !  a i r  s a m p l i n g  d a t a  is r e p o z t e d  
( G C I  , T h e  w i p e s  w e - e  e x : - a c t e d  i n  a k n o w n  v o l u m e  oi w a t e r  a n d   t h e  

i n  p a r t s   p e r   m i l l i o n ,   v o l c a e / v o l u . ~ e   ( p p n - v o l / v o l l .  T h e  d e t e c t ~ o n  
l imit  f o r  t h e  a i r  s a z p l i n g  i s  0 . 1 0  p?m ( v o l / v o l l  f o r  U D m  a n d  
0 . 2 0  ppm ( v o l / v o l )  i o ?  NO:.  T h e  s o i l  a n d   w i p e  d a t a  i s  r e p o r t s d  i;l 
pa'r t s  p e r  m i l l i o n ,   w e i g b t / w e i g h t   ( p ? m - w t / w t ) .   T h e   d e t e c t i o n  l i m i t  
io:. t S e   s o i l   a n d  wipe s a m p l e s  is  5 . 0  ppm ( w t / w t l .  

6 , 0 DATA. 

The! d a t a   c o l l e c t e d   o n   e a c h   L a n c e  m i s s i l e  i m p a c t  i s  c o n t a i n e d  i n  
t h e ,   d a t a   s h e e t s  i n  t h e  ap?endix. T h e   t a b l e   b e l o w  is a l i s t  o f  
e a c h  d a t a  s h e e t .  

i" 
- 

T B S L E  

D A T A  SEEETS 

& t a  S h e e t  

I 

2 
3 
4 
5 
6 
7 
a 

10 
9 

1 2  
11  

13 
1 4  
1 5  
1 6  
17 

T.".?.GE'T 

LM2 I 
LM2 ! 

LM! 7 
p.hod;.s WIT 

LM2 1 
LM2 ! 

LM2 1 
LM2 1 

LM2 I 
L!A? I 

LM2 ! 
LM! 5 
LN.2 1 
LM2 1 

L hid 
LMI  5 

L m 1  

P.?.!ic-Z 

1 2 9  k m  
1 2 9  k n  
4 1 . 4  k x  
19.4 k x  
1 2 5  k 3  
1 2 9  kn  

1 2 9  k m  
129  kr. 

1 2 9  k.: 
1 2 9  kx 
1 2 9  k x  
1 2 5  k.: 
129 kz, 
1 2 9  kx 

10  k x  * *  
1 2 0  k m  t *  

1 2 5  k n  * *  

k- - O l d   L a n c e  m i s s i l e  i m p a c t   s i t e s   t S a t  w e r e  r e v i s i t e d .  

T o  .DISCUSSION 

7 . 1  M o n i t o - i n g  O f  h!:.ssile I m p a c t s   A r e a s :  

7.1. 1 On 3 May 89. t w o  m i s s i l e  w e r e  f i - e d  i n t o  L M 2 1 .  Upon 
a r r i v i n g  a t  t h e   i m p a c t  s i t e .  t h e  I E T  e s t a b l i s h e d   a n   i n i t i a l  en:-y 
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p o i n t  50 f e e t  u p w i n d   f r o m   t h e   i m p a c t  c - a t e r  w h e r e   n o  UDK-! w a s  
d e t e c t e d .   T h e  I E 7 ,  e q u i p p e d   w i t h  "20 b r e a ' . h i n g   a j p a r a t u s .  
disposable c o v e r a l l s   a n d   r u b b e r   g l o v e s .   t h e n   p r o c e e d e d  i n t o  t h e  
a r e a .  T h e   I E T   m o n i t o r e d   t h e   i m p a c t  area b y   m e a s u r i n g   t h e  
c o n c e n t r a t i o n   o f  UD": i n   t h e  a i r .  T h e   d a t a  is p r e s e n t e d   i n  Data 
S h e e t s  1 a n d  2 .  T h e  I E T  d e t e r m i n e d   t h e  im?ac t  a r e a  U D K i  
c o n c e n t r a t i o n  w a s  l o w   e n o u g h   t o  u s e  t h e  "15 f i l t e r  m a s k s .   T h e  
I E T  t h e n   p u t   o n   t h e  "15 f i l t e r  masks and c o n t i n u e d   t o   m o n i t o r  f o r  
U 3 W  w h i l e   t h e  a r e a  w a s  c l e a r e d   o f  any c l a s s i f i e d  mater ia! .  UDMH 
w a s  d e t e c t e d  a t  t h e   c r a t e r   i n i t i a l l y  a f t e r  t h e   m i s s i l e   i x p a c t e d .  
T h e   h i g h e s t  U 3 h E  c o n c e n t r a t i o n   d e t e c t e d  w a s  1 . 3 6  ppm.  The 
c o n c e n t r a t i o n  o f  UDK-i  d e c r e a s e d   w i t . h   t h e   p a s s a g e  o f  t i m e .   T h e  
c o n c e n t r a t i o n  of U D K <  had d e c r e a s e d  t s  a low b u t   d e t e c t a b l e   l e v e l  
( 0 . 1 7  p?m U D K ? )  a p p r a x i n a t e i y  1 1 / 2  h z u r s  a f t e r  t h e   m i s s l l e s  
i m p a c t e d  . No NO, w a s  d e t e c t e d  d u 7 i r . S  a:.y o f  t h e   m o n i t o r i n g .   T h e  
I E T   r e t u - n e d   t o   t h e  LM21 i;r.?act a r e a  o n  5 M a y  8 9   a n d  no U5.e. was 
d e t e c t e d  at e i t h e r   c r a t e r  s i t e .  

' 7.1.2 O n  6 M a y  8 3 .  o n e  m i s s i l e  w a s  f i r e d   i n k s  P h o d e s  W I T .  T h e  
I F T  e s t a b l i s h e d   a n  e3tr .J  p o i n t  2 0 0  f e e t   c ? w i n d  f r a n  t h e   i n ? a c t  

c r e a t e d   t x o   c r a : e r s  u ? o n  im?act i n t o  t i . e  J h o ? e s  WIT.  The  IET 
c r a t e r s  w h e r e   0 . 1   p p m  o f  UDK-: w a s  d e t e c t e d .   T h e   L a n c e  m i s s i l e  

s u i t e d  up 2nd p r o c e e d e d   t o   t h e  c - a t e r s .  T h s   i n i t i a l  
c o n c e n t - a t i o n  o f  U D K +  C s t e c t e d  a t  t:-.c e%=: c r a t e ?  w a s  5 . + 5  p ? n .  A. 
c i r c l e  w i t h  a 50 f o o t  r a c i u s  w a s  s t a k e d  oif a r o - n d  t h e  c - a t a r s  t o  
c ~ r k   t h s  a r e a  w h e r e  a b r e a : h i n g  a??a?atcs w o c i c   b e   n e c e s s a r y  i :  
a n y  p e - s s n n e !  e n t e r e i  t h e  a:sa. A f t e r   t h e  t w o  c r a t e r s  w e i e  
s p r a y e d   w i t h  w a t e r .  t 5 . s   c o n c e n t r a t i o n  0: UD.K+ w a s  s t l ! ?  g - e a t e r  
t h a n  5 p ? n  a n d   n o  adiltionai r z o n i t o r i ; l g  w a s  p e r f o r z e d  0:. 6 M;.y 8 9 .  
On 7 M a y  89. t h e  I E T  r * - + a t e ? e d  P..i.odes WIT a7.d no ULI!G: %a3 
d e t e c t e c l  a: t h e  t w o  c?at+- i-?,act  s i t e s .  S a : !  sarr.?!es 'a+?? t 2 k i 2  
f - o m  t h e  tzro c r a t e r  ir;.sact s i t s z .  T h e  a z i a  i s  i n  Data  S : ? e ? :  3 .  

7 . 1 . 3  C n  19  S e p  e 9 .  o n e  r . i s s i l e  w a s  f i r e ?  i n t o   t h e  s o c t h e - n  p a r t  
o f  t.he r a n d ? .   C p o n   a : r i v i n z  a t  t h e   i n ? a c :  s i t e .  t h e   I E 7  
e s t a j l l s h e d   a n   i n i t i a l   e n t r y   p a i n t   i n  an a r e a  c?w ind  f r s n  t h +  
c r a t e :  %':.pro n o  ti3K+ w a 3  d e t e c t e d .  T h e  I X T  ? r o c e e d e ' !  ts  xito to: 

a r e a .  .9 c o n c e n t r a t i o n  o f  0 . 5  p p m  o f  UD.K< w a s  d e t e c t e d  at t h e   e a s t  
t h e  i r . ?ac t  a r e a  b y   m e a s u - i n g   t h e   c o n c e n t r a t i o n  o f  U3K+ i n  t h e  

e d g e  oi t h e   c r a t e r   i n i t i a l l y   a f t e ?  i n ? a c = .  S o  N O 2  w a s  d e t e c t e d   i n  
t h e  i m ? a c t  a r e a .   T h e  d a t a  i s  i n  Data  S h e e t  4 .  T h e   I E T   6 e t e ? n i n s d  
t h e   c o n c e x : ? a t i o n  o f  t iG ,K+  i n  t:?? irn?ac: a - e a  w a s  l a w  e z c u g h  t h a t  
p p r s s , - . n e !   c o u l d   w o r k  i n  t S e   a r e a  w : ' . h o u i  a c ? e a ; h l n g  a ? ? a r a t c s .  
Wzil;. c ! a s s i i ~ e d  na:e:ie! w a s  c ! e a r e c  f r s x  t i e  area. t h ?  a i r  w a s  
c o n t i n c a l l y   = a n i   t s r e ' !   f o r  U3K-1:. 

7 . l . a  On 2 1  S e ?  eCJ. t w o  m i s s i l e s  w e r e   f i - e . '   i n t o  L K 2 1 .  A f t e r  t h e  
first m i s s i l e  i m ? a c t .  3 . 0  p p a  o f  U D K +  w a s  d e t e c t e d  i n  t h e   c e n t e r  
o f  t 5 . e   c r a t e r .  No ULI,K< w a s  d e t e c t e d   a r o c n d   t h e   e d g e  o f  t S e  



' 7 . 1 . 5  On 2 1  May 9 0 ,  t h r e e   m i s s i l e s   w e r e   f i r e d  j n  L . h { 2 ] ,  ; : I ! . . r  i . t ,c  
. f i r s t  m i s a i ! e   i m p a c t ,  0 . 3  ppm 0 :  UDhG: w a s  de ' .ec t . r : '  :.! ' . t  

 northeast e d g e  o f  t h e  i m p a c t  c r a t e ? .  No NO, w a s  t i ; ( . ~ c : ; t . ~ d  i ! .  ~ j , : .  

: . m p a c t   a r e a .   A f t e r   t h e   s e c o n d  m i s s i l e  i n p a c t .  0 . 5  ppm < , f  Ui>M:; v , ~ : ;  
d e t e c t e d  a t  the n o r t h e a s t   e d g e  of t h e   i m p a c t  c r a t e r .  )IC. kc) . .  
d e t e c t e d   i n  t h e  impact a r e a .  No IZT m o n i t o r i n g  w3:' ; .~ : . :~ , . . .= i  
a f t e r   t h e   t h i - d   m i s s i l e  i m ? a c t  due t o  a b r u s h  f i r 5  T h r  d:ti:.:, f o r .  
2.11 t h r e e   f i r i n g s  i s  p - e ' s e n t e d   i n  Data S h e e t s  7 .  Y =,.:?. .j 

? . 1 . 6  On 2 2  O c t  90, o n e  r. . issi!e was f i r e d   i n t o  L!?,?J I .  

c o n c e n t - a t i o n  o l  0.5. ppr ,  t i 3 Y X  w a s  d e t e c t e d   w h i l e  >:m;.t .;:.:, . . ;  ' i  

i . m p a c t  s i t e .  I n  t h e  c e n t e r   o f   t h e   I m p a c t  c - a t e -  9.5 ] , > I :  :.. n' . . . : ;L: .  

i e t e c t e d .  No U D K G  was d e t e c t e d   a r o u n d   t h e   e d g e  o f  : ! . -  . . .  >, . , 

NO- w a s  d e t e c t e d  i n  t h e  i m p a c t   a r e a .  T h e  d a t a  i s  1 . : . ( : ~ , - ) , ! :  .: 
Emat?. S h e e t   1 0 .  

I .; 
, 7  

7 . 1 . 7  On 2 4  Gc'. 9 0 .  o n e  missile w a s  f i r e d   i n h o  L;?':?l, S 
c o n c e n t r a t i o z  0 :  0 . 2  p ? n  U D . 5 5  w a s  d e t e c t e d   w h i l e  a ? r , r< . s  . ) .  i . : . ' :  

c r z t e r .   T h e   c o n c e n t - a s i o n  o f  U D K S  i n   t h e   c e n t e r  " .,.: .I. . . ,  :... . .  

g r e a t e r  t h a n  5 . 0  p p r .  No N O 2  w a s  d e t e c t e d   i n  th? j l , i pac t .  a r ~ a .  

T'he d a t a  i s  p - e s e n t e ' i   i x  Data S > . e e t  1 1 .  

5 



7 . 3  I m p a c t  C r a t e r  E x c a v a t i o n s :  

7 . 3 .  1 O n  9 J a n   9 0 .   t h e   L a n c e  irr.?act c r a t e ?  f r 3 m  t h e   1 9   S e p   & 9  
f i r i n s  w a s  e x c a v a t e d .   D u ? i n g   t h e   e x c a v a t i o n ,   t h e   c r a t e r  was 
m o n i t o - e d  for t h e   p r e s e n c e  o f  U D h G .  No U D h E  w a s  d e t e c t e d  a t  t h e  
Normal C r a t e ?  D e p t h  ( N C D ) .  a n d  3 ,  4 ,  a n d  5 f e e t  b e l o w   t h e   s u r f a c e  

T h e  m o t o r  w a s  l o c a t e d  10 f e e t  b e l o w   t h e  N C D  a n d  a c o n c e n t r a t i o n  o r  
o f  N C D .  No-mal c r a t e r  d e p t h  i s  6 f e e t  b e l o w  t h e  g r o u n d   s u r f a c e .  

0 . 2  ppm UDK4 w a s  measu red  i r o n  t h e  a i r  n e a r   t h e   m o t o r .   S o i l  
a a m ? ? e s  w e r e   t a k e n  at t h e  N C D .  a n d  3 ,  4 ,  5 .  a n d   1 1  f e e t  b e l o w  N C D .  
T h e   i m p a c t  s i t e  f r o m  a L a n c e  m i s s i l e  f i r e d  o n   1 3  Nov 7 5  w a s  
e x c a v a t e d  o n  2 3  J a n   9 0 .  No U D K - i  w a s  d e t e c t e d   d u r i n g  t h e  
e x c a v a t i o n .   S o i l   s a m p l e s   w e ? e   t a k e n  a t  t h e  s x - f a c e .  2 f e e ' .   b e l o w  
t h e   s u r f a c e ,  a t  N C D .  a n d  2 ,  3 ,  a n d  4 f e e t  b e l o w  N C D .  T h e   d a t a  is 
p r e s e n t e d   i n  Data  S h e e t s  4 a n d  1 5 .  

7 . 3 . 2  On 2 3  May 9 0 ,   t h e   i m p a c t  c r a t e r  f r o m   t h e  4 Dec 8 1  L a n c e  
n i s s l ! e   f i r i n g  w a s  e x c a v a t e d .  No U3KI w a s  d e t e c t e d  a t  t h e  N C D ,  3 ,  
4 ,  a n d  5 f e s t  b e l o w  N C D .  S o i l  s a = p l e s  w e r e  t a k e n  at t h e  s u r f a c e ,  
N C D .  3 ,  4 ,  a n d  5 f e e t   b e l o w  NCD. T h e  d a t a  is p - e s e n t e d   i n  Data  
S h e e t   1 6 .  

7 . 3 . 3  O n  1 3  J u n  9 0 .   s e v e n   i z p a c t   c r a t e r s   i n   t h e  LM21 a r e a   w a r e  

s a ; r . ? l e s  w o ? e  t a k e n  a t  o n e  f o o t  i n t e ? v a ? s  d o w .  t o  a d e p t h  o f  10 
e x c a ' ~ a t e d .  No U D K <  w a s  d e t e c t e s  d a r i n g  t5?  e x c a v a t i o n s .  S o i l  

f e e : .  T h e  d a t a  is p r e s e n t e d   i n   t h e   a p p r o ? r i a t e  Data  Shee -Ls .  

8 . 0  OBSEFLVATIONS.  

8 . 1   T h e   c o n c e n t r a t i o n  of r e s i d u a l  s u r f a c e  UT)K< i n  t h e  i;;lact 
a r e a  a f t s r  n i s s i ! ~  ~ ~ . p = c ' .  < e c ? e a s e d  a s  a f u r . c t i o n  o f  t i x e .  No 
U D b E  was d s t e c t a i l e   a i t a r  2 4  h o u - s .  

8 . 2   T h e   c o n c e n t - a t i o n  o f  UD.K+ i n  t h e   i r ; . p a c t  c - a t e r s  c e n t e r s  
d i s s i ? a t e d  o v e r  a p e ? i o d  o f  t i m s .  

6 . 3  
o f  s o i l  g a s  m e a s u r e m e n t s  f o ?  e a c h  i;r.?act c r a t ? ?  m o n i t o r e d .  

T h e   c o n c e n t - a t i o n  o f  U 3 K <  ~ n c r e a s e d  io? t h e   s e c o ~ ?   s e r i e s  

8 . 4   T h e r e  w a s  n o  U D . W  d e t e c t e d   i n   a n y   o f   t h e   s o i l   s a n p l e s   f r o m  
t h e  i m p a c t  c r a t e r s  e x c a v a t e d   t h a t   w e r e   o v s r  s i x  m o n t h s   o l d .  

8 . 5  
a t m o s ? b . e r e   a f t e r  t h i .  m i s s i l e  l - ? a c t e d .  a s  n o t e d   b y   t h e   r e d d i s h  

T h s  I E T  o b s e ? v e d  t h a t  r e s i d u a l  I??%?. v o l a t i l i z e d   i n t o   t h e  

. b r o w   c l o u d 5  o f  N O -  i m e d i a t e l y   a f t e r   t h e  m i s s i l e  i r n ? a c t e d .  

6 



9 . 0  coNcLusIob[ 

T h ?  d a t a  i n  t h i s  s t u d y   r e v e a l s   t h s  LAXCF p ? o p e l J . > n t  t l i 3 5 . 1 ;  ... I.,.::. 
f r o m  t h e   i n p a c t  c:ater.  

1 0 . 0  EECOMMEMDATIOblS 

e a c h   i m p a c t   t o   a l l o w  UDMH t o   d i s s i p a t e .  
10. 1 I n p a c t  c - a t e r s  be l e f t   o p a n  for a t  l e a s t  s i x  rna11th5 a f t . e r  

1 0 . 2  UDhCH/IRFNA m o n i t o y i n g  b e  c o n t i n u e d   d u r i n g   a l l  ? < ? . I . ,  c : . ; I , < . ~  

o p e r a t i o n s   t o   e n s u r e  t h e  h e a l t h   a n d   s a f e t y  o f  p e r a c . r , ! ~ ~ c ]  :::.11:i::$ i r ,  
t h e  a r e a .  

1 1  0 G U I D U C E .  

The! d a t a   p r e s e n t e d  in t h i s   r z p o r f  is for guida . r !cc .  : - . r , j  y ,  C,, :.. I i <.. :. 
re ! .a t ; .d  t o  h e a l t h  a n d   e n v i r o n m e n t a l   i s s u e s  shoul?.: ' 3 c ,  : ~ + , ? I - K . ' . : , . c . ~  -;  

p e i - . s o ; ~ n e l  i n  t h e   a p p r o p r i a t e   f i e l d .  

7 
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DATA S Z E T  1 

LANCE MISSILE FIRIMG - 1ST I Y P A C T  - 3 YAY 3:: 
LLVCE MARKER 2 1  - 129 KM W G E  

0 . 5  
1 
2 
5 

10 
1 5  

0 .  !O 
0 .  !O 
0 .  10 
0 . 1 0  
0 . 1 0  
0 . 1 0  

1 . o  
1 . 2  
1 . 2 5  
I .  2 5  
1 . 5  
1.4 

0 ,  oc 
(.  <I!,: 

c, . I '!, 
0 . 1 0  
0 .  i r ,  
0 .  l i :  

: j D  = Sampling D a t e  
N D  = None D e t e c t e d  



5. LM-21 Missile  Impact  Crater D i g  Reopenings - 13 Jun 90 
UDhGi. ppm  (wt/wt) 

Deoth  (feet) 

Suriace 
1 
2 
5 
4 
5 
6 
7 
a 
9 
10 

Detection  Limit 4 .  

. .  . . .  

N 3  
ND 
N D  
ND 
N 3  
Ni l  
ND 
ND 
ND 
ND 
ND 

A - 2  



D A T A  SEEET 2 

LANCE M I S S I L E  FIRING - 2M) I M P A C T  - 3 U Y  88 
LAkiCI: U R X E B  2 1 - 1 2 9  K h l  RANGE 

UDhE a n d  NO..  ppm ( v o l / v o l )  
1 .  A i r  S a r n ? l i n g  A l t e -  M i s s i l e  i n ? a c t s  - 3 May 89  

a. UDMi: 

( 1 )   I n i t i a l   e n t r y  point N D  

( 2 )  N o - t h  e d g e  0: i m p a c t   c r a t e r  1.35 

( 5 )  S o u t h   e d g e  of i m p a c t   c r a t e -  0.24 

( 4 )  E a s t  e d g e  of i m p a c t   c r a t e r  0 . 3 4  

( 5 )  W ~ s t  e d g e  o f  i m p a c t   c r a t e r  0 . 1 7  

( 6 )  C e n t e -  of i m p a c t  c - a t e -  0.34 

b .  Ns NO, w a s  6 e t e c t e d  i n  t h e  i m p a c t   c r a t e r  

2. Su-face Soil Sar;l?l?s - U D h E .  p p n  ( ' .v:/wtl  - 3 May 89 

Nor  t'h x i )  
South N 3  
Eas:  N 3  

Cen . : e r  of C r a t e -  
Wes; 1 5 . 9  

5 . 7  

3 .  5 May 6 3  - The IET r e t u r n ? d  ts L X 2 1  i n ? a c t  s i t e   a n d  no ca:c+ 
was  d e t e c t z c ! .  

4 .  S o i l  C a s  S a r n J l i n z  - U5!,5+, p?_n (vo!/vo!) 

T i m e - m i n u t e s  2 1  Seot. 89  22 M a v  90 13 Jun 90 

0 . 5  
1 
2 
5 

1 0 
1 5 

0.30 
0 . 5 0  
0.59 
0.53 
0 . 5 0  
0.50 

1 . o  
I . 25 
1 . 2 5  
1.25 

0 . 9  
1 . o  

0.00 
0 . 1 0  
0 . 2 1  
0 . 3 0  
0 . 2 5  
0.25 

A - 3  



5. LM-21 Missile  Impact  Crater Dig Reapenings - 13 Jun 90 
U D M H ,  pprn (wt/wt) 

D e u t h  (feet) 

Su-f ace 
1 
2 
3 
4 

6 
5 

7 

10 
9 
a 

ND 
ND 
N D  
N 3  

N D  
ND 

ND 
ND 

ND 
N 3  
ND 

A - L  



DATA S a E E T  3 

L U C E  MISSILE FIBIMG - e UY ea 
REODES WIT - 4 1 . 4  KM E U G E  

1 .  A i r  S a m p l i n g   A f t e r .  Mis s i l e  Im?ac t  - 6 May 8 9  

a .  G D M i i .  ppm ( v o l / v o l )  

( 1 )  E a s t  m i s s i l e  c r a t e r  5 . 4 5  

( 2 )  A f t e r  s ? r a y i n g   t h e   c r a t e r s ,   t h e  U D V S  c d ~ ' : - , > ! , : , ~  .:?..ion 
w a s  s t . i l l  g r e a t e r  than 5 pprn. 

b .  No NO= w a s  detected i n   t h e  i m p a c t  a r e a .  

2 .  P.i.r S a r n ? l i n g  O n e  D a y   A f t e ?   M i s s i l e  I m a c t  -. r, . . . .  , 

2 .  N o  U D K 4  w a s  d e t s c t z d   i n  t h e  R h o d e s  WiT i r n ; ) s i L  C I . L { ~ U ; .  a r e a  

b .  T h e  m i s s i l e  d e b ~ i s  w a s  c o ! l e c t e d   a n d  reme; :? '  I . . :  . .   . "  2 e s  
WIT, T h e  t - u c k  b e d  u t i ?   i z e d   t o  r e n o v ?  t 5 e   d e b r i s  v:i;: r,,::,:.', i c"0ed 
a n d  a n  a i -   s a z p l e  0: 0 . 2 :  p " ; ~  LiDK< r e a d i n g  w a s  o b s ' : ~ . . r d  k:::l!!.m t h e  
i n t e ? s c a - .   T S e  bsd w a s  s s r a y s d  w i t h  w a t e ? .  n ~ , ~ i t '  . 

n o  UiltrCi w a s  d s t e c t e d .  
. .  i n d  

3 .  S u r f a c e   S o i l  Sanples, ppm ( w t / w t )  

. .  

a .  6 Ma:, 8 9  - €!.ioies WIT - 6e:a:e missils 1 .  . 

A-5 



b. 7 May 89 - R h o d 4 s  WIT - Day a f t e r   t h e   m i s s i l e   l a u n c h  
U D M H .  ppm ( w t / w t )  

(11  S o i l   s a m p l e s   c o l l e c t e d   f r o m   i n   t h e   g r i d  51/5a 

E a s t  
E a s t  
€ a s  t 
E a s :  
West 
West 
West 
West 

c r a t e :  

c r a t e r  
c ~ a t e r  

c r a t e r  
c r a t e r  
c r a t e r  
c r a t e r  
c r a t e r  

- North s i d e  
- S o u t h   s i d e  
- E a s t  s i d e  
- W e s t   s i d e  
- N o r t h   s i d e  
- S o u t h   s i d e  
- E a s t  s i d e  
- W e s t   s i d e  

4 . 8  
N 3  
N D  
N D  
N D  
N D  
N D  
N D  

WIT - 7 hlay 8 9 .  
( 2 )  W i p e   S a m p l e s  o f  t h e   L a n c e   M i s s i l e   D e b - i s  i n  R h o d e s  

Motor Wipe NLI 
W i r i n g  F i a r n e s s   W i p e  N D  
Bulk Fiead R e s i d u e   W i p e  N D  
A f t  o f  S t e r n  N D  

A - 6  



DATA SHEET 4 

LANCE MISSILE  FIRING - 18 SEP 89 
SSOBT FLIGST 

A i r  Sampling A l t e r   M i s s i l e  I m p a c t  - 1 9   S e p  89 

a. U D K .  ppm ( v o l / v o l )  

I n i t i a l   E n t r y  

(a1 E a s t   e d g e  o f  t 3 e   c r a t e r  

(b) W n i l e   t h e  IET a ? p r o a c h e d  t h e  c r a t e r  

W h i l e   c l e a n i n g   t h e   a r e a  

(21 N o r t h  e d g e  o f  t h e   c r a t e r  

(b) S o u t h   e d g e  o f  the c r a t e r  

( c )  E a s t  e d g e  o f  t h e  c r a t e r  

( d )  West e d g e  o f  t h e   c - a t e ?  

b .  No KO3 w a 3  d 2 t e c t e d   a t   t i e  i n ? a c t  s i t e  

S c r f a c e  Sol! S a r . ? l e s ,  U D h 5 ,  p ? m  ( w t / w t )  

S o u t h  e d z e  0: crai .e-  
N o r t h  edge  o f  c-a;?.: 

E a s :  e d a e  0 :  c r a t e r  
West   edgc o f  c r a t e r  
C e n t e -  o f  c r a t e -  

Soil G a s  S a r n l l i n g ,  U D h C i .  p p x  ( v o l / . ~ o l )  

T i m e  ( m i n u t e s )  - E1 Jun 90 

0.5 

2 
1 

10 
5 

1 5  

big 
N3 
N3 
0 . 1  
0 . 1 5  
0 .  1 5  

4 2 . 1  
5 . 6  

2 2 . 3  
1 1 . 5  
13.5 

~~ ~ 

0 . 5  

0 . 1  

0 . 6  

0.3 

0.3 

0 . 2  

A - 7  



4. Soil Samples  From  Missile  Impact  Excavations 
UDhW, pprn (wt/wt) - Excavated 9 Jan 90 

1 scoop 
3 feet  below  NCD 

2 4 . 9  
43.8 

4 feet be!ow NCD 3 0 . 7  
5 feet below NCD N D  
Motor  Recovery ( 1 5  f t )   N D  

5. Soil Excavation 

Deuth  (feet) 20 Seo 90 2 A u e  90 

Surface 

2 
1 

3 
- 
4 

6 
5 

7 
8 

10 
9 

x3 

x3 
N 3  

s3 
N 3  
N 5  
ND 
ND 
ND 

ND 
ND 

A - 8  

N 3 
N 3  
N3 
ND 
ND 
N3 
ND 
ND 
ND 
ND 
ND 



DATA SHEET 5 

LANCE MISSILE FIRING - 21 SEP 89 - LhW.1 - ?.ST IE'ACT 
LANCE: MagXEE 21 - 129 Kb[ BablGE 

1 .  A i r  S a ; ; l l i n g  A f t e r  Missile I n ? a c t .  

a. UDMI".. p p m  ( v o l / v o l )  

( 1 )  N o r t h  e d g e  o f  crater 

( 2 )  S o u t h  e d g e  of crater 

( 3 )  E a s t  e d g ?  of c - a t e r  

( 4 )  West e d g e  of c r a t e r  

( 5 )  C e n t e r  of c - a t e r  

b .  ' KO N O =  w a s  d e t e c t e s .  

2 .  S u r f a c e  Soil Samp!es .  U D K S ,  p p n  ( w t / w t )  

N o r t h  e d g e  o f  crater 
S o u t h  e d g e  of c - a t ~ r  
E a s t  e d g e  of c r a t e . ?  
West e d s e  of c r a t e -  
C e n t e r  0 :  c?ater 

-7. S o l !  Ea; Sa.:?!izg 

Ti;n:? (zi2xtes) 2 9  S e o  9 3  7-2 Mav 9 0  

0.5 
1 
2 
5 

10 
1 5  

0 . 1 0  
I4 T 
0 . 2 9  

0 . 1 0  
0 . 1 0  

a .  50 

0 
0.5 
0.75 

1 . 2  
1 . o  

1 . 2  

1 2 . 6  
12.! 
1 0 . 6  
1 3 . 2  
9.7 

13 J u n  9 0  

0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 2 0  
0.10 

A - 9 



4 .  Missile I m p a c t   E x c a v a t i o n   X e o p e n i n g s  - 13 Jun 90 

D e u t h   ( f e e t )  

S u r f a c e  
1 

3 
2 

4 

6 
5 

7 
a 
9 

1 0  

ND 
N D  
N D  
N D  
N D  
N D  
ND 
N D  
N D  

N3 
ND 

A - 1 0  



DATA SHEKT 6 

LANCE MISSILE FIBIMG - 2 1  S E P  89 - LM21 - Z P l l  THI'ACT 
LAMICE U K E S  2 1 - 120 Kld BAMGE 

1 .  A i ?  S a x p l i n g  A f t e -  Missile 1z;ipact - 21 S e p  8 9  

a. UDhGi.  p p m  ( v o l / v o l )  

11) N o r t h   e d g e  of c - a t e r  ND 

( 2 )  S o u t h  ed2.e o f   c - a t e r  N D  

( 3 )  E a s t  e d g z  of c r a t e r  N D  

( 4 )  West   edge  of c r a t e r  N D  

( 5 )  C e n t s -  o f  c r a t e r  N D  

b .  NO NO:: w a s  d e t e c t e d .  

2 .  S u r f a c e  Soil S a n p l e s .  UDhC+, p p n  ( w t / w t )  

Nc'? th   edge  o f  c r a t e r  
S c u t h   e d g e  o f  c - a t e ?  
E a . s t  e d g e  o f  c r a t e -  

C e n t e r  of crate? 
W e s t   e d g s  o f  c?a' .e? 

3 .  Soil Cas San?ling. LI3,LIc-I. p ? m  ( v s ? / v o ? )  

Tin; ( z i n u t e s )  2 3  S e 3  85 2 2  M 2 . J  9 0  

0 . 5  
1 
2 
5 

10 
15 

0 . 0 5  
9,413 

0.70 
,3.60 

0.70 
11.75 

0 . 5  
1 . 0  

2 . 0  
1 . 8  

2 . 0  
2 . 1  

N D  
12.1 
N D  
Nn 
N:! 

13 Jun 9 0  

0 . 0 0  

0 . 0 0  
0 . 0 0  

0 . 1 0  

0.10 
0 . 1 0  

A - 1  1 



~~ ~~ 

4. Missile  Impact  Excavation  Reopenings - 13 Jun 90 

Degth ( f e e t )  

Surface 
1 
2 
3 
4 

6 
5 

7 
8 

10 
9 

U D h G ,  nom ( w t / w t l  

ND 
ND 
N15 

Nil 
H D  

ND 
ND 
ND 
ND 

ND 
ND 

A-  1 2  

. .  . . .  . 
. .  



DATA SHEET 7 

LANCE M I S S I L E   F I R I N G  - 1ST IKPACT - 2 1  MAY 90 
L U C E  MALICE3 2 1  - 129 K M  U G E  

UDMX a n d  N O = ,  ppm ( v o l / v o l l  
1 .  Air S a r n 2 l i n g  A f t e -  M i s s i l e  i z p a c t s  - 2 1  May 90 

a. UDhE 

( 1 )  North e d g e  o f  i n p a c t   c r a t e r  

( 2 )  S o u t h  e d g z  of i m p a c t  c r a t e r  

( 3 )  E a s t  e d g ?  O S  i m p a c t  c - a t e r  

( 4 )  W e s t   e d g e  o f  i m p a c t   c r a t e r  

( 5 )  C e n t e r  of i m p a c t  c r a t e r  

( 6 )  N o - t h e a s t  e d s e   o f   c r a t e r  

b. No N O 2  w a s  d e t e c t e d  ix the i x p a c t  c r a t e r  

C o l i e c t e d  2 2  May 9 0 .  
2 .  S u r f a c s  Soli Saz?l?s - U D h E ,  p ? n  ( w t / w t )  - 2 1  

N o r t h  N 3  
souts N 3  
E a s  L. !i 3 
w e s :  .'i 3 
C e n t e ?  o f  C - a t e ?  N3 

ND 

N D  

N D  

N D  

N D  

0 . 3  

Ma:/ 9 0  

T i n e - m i n u t s s  2 2  M a v  9 0  13  Jun 90 1 Aug 9 0  1 5  Sew 90 

0 . 5  
1 
2 
5 

10 
15 

0 . 4  
1 . c )  

0.00 
0.00 

0.3 
0 . 3  

1 . '3 0 . o o  
1 . 5  

0.4 

2 . 0 0 . 2 0  
3.10 0.4 

0.3 
2.15 0.20 0.3 

0.09 

0.00 
0.00 

0 . 1 0  
0 . 1 0  
0 . 1 0  

A-13 



5 .  LM-21 Missile I m p a c t   C r a t e r  Dig Reopenings 
U D E M .  ppm ( w t / w t )  

Deoth ( f e e t )  13 3 u n  9 0  1 A u 4  9 0  

S u r f a c e  
1 

3 
2 

4 
5 
6 
7 
8 
9 

1 0  

ND  ND 
N D   N D  
ND 
N D  

N D  
ND 

8 . 3  
N D  

ND 

1 6 . 9  
ND 
N 3  

1 5 .  1 
N3 

N D  
NT, 

4 . 7  N3 
NT, KT, 

l a  S e l  9 0  

ND 
ND 
ND 
ND ' 

ND 
ND 
ND 
ND 

ND 
N3 

ND 

A-  1 4  

. .  . .  . . . .  . . .  



DATA S Z E T  8 

LANCE MISSILE FIRIHG - 2 l i D  IblPACT - 2 1  H A Y  90 
LAHCE W K E 3  2 1  - 129 Khf RAHGE 

U1:)hfH and N O = .  ppm ( w o l / w o l )  
1 .  Air Sampling A f t e r  MisSils i m T a c t s  - 2 1  May 90 

a. UDME! 

( 1 )  North e d g e  o f  i m p a c t   c r a t e r  

( 2 1  S o u t h  e d g e  o f  i m > a c t  c r a t e r  

( 3 )  East e d g e  oi i rn?ac t  crat .e . -  

( 4 )  West edgk o f  i m p a c t   c r a t e :  

( 5 )   C e n t e r  of impact crater 

( 6 )  N o r t h e a s t  e d g s  o f  c r a t e r  

b .  No NO= w a s  d e t e c t 9 d  i n  t h e   i r r . ? a c t   c r a t e r  

ND 

ND 

ND 

ND 

N 3 

0 . 5  

2 .  S u 7 f a c e  S o i l  Samnp!es - U3K<, p p s  ( . v t / w t )  - 2 1  May 9 0  
C o : ! l e c t e d  2 2  Ma:> 9 0  

No:-:!? 1 5 . 5  
SOI2 ' .% 14.3 
E a s t  1 0 . 0  
W P S  t h'3 
C e n t e r  o f  C r a t e -  1 6 . 3  

3 .  22 May 9 0  - No GD,K< w a s  d e t e c t e d  at t h e   i r ; . ? a c t   s i t e .  

4 .  S o i l  Gas Saxgling - U3hc-: .  p ? n  ( v o l / w o l )  

T i m e - m i n u t e s  2 2  Mav- 13  Jun 90 1 AuQ 90 18 Ser, 90 

0 . 5  
1 
2 
5 
10 
15 

2 . 5  0 . 0 0  
3.0 

NS 
0 . 0 5  ND 0.05 

0 . 0 5  

3 . 1  
3 . 1  

C . 0 5  
0 . 1 0  

ND 
0 . 1  

0.05 

3 . 5  
0.10 

0 . 5 3  N i l  
4 . 0  0 . 2 5  XD 0 . 2 0  

0 .  1 5  

A-15 



5 .  LM-21  Missile I n p a c t  C r a t e ?  D i g  R e o p e n i n g s  
UDhC-1. pprn ( w t / w t )  

D e D t h  ( f e e t )  13 J u n  90 1 A u P  90 

S u r f a c e  

2 
1 

3 
4 

6 
5 

7 
8 
9 
10 

. , N D  

N D  
N D  

!ID 
ND 

7 . 6  
2 1 . 8  
2 0 . 1  

9 . 4  
14.3 

7.8 

N D  
N D  
N D  
N D  
N D  
N D  
ND 
x3 
N D  
N i l  
N 3  

l a  S ~ D  90 

ND 
ND 
ND 
ND 
ND 

ti3 
ND 

ND 
N 3  

ND 
ND 

A -  16 

. .  . . .  . .  . .  . .  . 



DATA SEEET 8 

LANCE MISSILE FIEIMG - 2 1  MAY 90 - 3aD IbCFAC7' 
LablCE bLdRKE3. 21 - 129 KY R U G =  

a b r u s h   f i r e  was s t a r t e d  by t h e   m i s s i l e  i m p a c t .  
1 .  No m a n i t o r i n g  or s o i l  s a z ~ p l e s   w e r e  t a k z n   o n  2 1  May 90  cause 

2 .  S u r f a c e  Soil S a m p l e s  - c o l l e c t e d  2 2  May 90 

N o r t h   e d g o   o f   c - a t e r  
S o u t h   e d g e  of c - a t e ; .  
East e d g e  o f  c r a t e ?  
West   edge  of c r a t e ; .  
C e n t e r  o f  c r a t e r  

3 .  2 2  May 9 0  - No ULIK< w z s  d e t e c t z d   a t   t h e  in?act  s i t c  

4 .  Soil G s s  S a m p l i n g  - LIDMI-:. pprn (vol/vol) 

Til.ne - minu- 2 2  Ma\* 1 3  J u n  90 

0 . 5  
1 
2 
5 

10 
1 5  

0 . 2  0 . 0 0  
0 . 5  0 . 0 0  
0 . 5  0 . 0 0  
0 . 7  
0 . 3  0 . 3 0  

0 . 0 0  

1 . o  0 .  10 

5 .  L : d - 2 !  M ~ s s ~ l e  I:.?ac'. C r a t e -  D i g  P . c o p e n i n g s  
UDhk. ppm ( w t / x t )  

D e c t h  ( ! P e t 1  

Sc-iacc 
I 
2 
3 
4 

6 
5 

7 
8 
9 

. 10 

A - 1 7  



DATA SEZET 10 

LAHCE MISSILE FIRING - 2 2  OCT 9 0  
LAHCE MARKER 2 1  - 1 2 9  KM RANGE: 

HOTE: I m p a c t   c o v e r e d   t h e   c r a t e r .  

1 .  Air m o n i t o r i n g  a f t e ?  m i s s i l e   i m p a c t   ( p p m  U D M H .  v o l / v o l l  

W h i l e   a p p r o a c h i n g   t h e   c r a t e r  - n o r t h  0 . 5  

N o r t h   e d g e   o f   c r a t e r  N D  

S o u t h   e d g e  o f  c r a t e r  x 3  

E a s t  e d g e   o f   c r a t e r  x3 

West e d g e   o f  c r a t e r  N D  

C e n t e r  of c r a t e r  0 . 5  

2 .  S u r f a c e  Soil S a m ~ l e s  - U D h E .  p p z  ( w t / w t )  - 2 2  O c t  90 
. .  

N o r t h  N D  
S o u t i  N 3  
E a s t  N D  
w e s t  h'il 
C e n t e r  of C r a t e r   9 . 5  

3. .. S o i l   E x c a v a t i o n  

D e o t S   ( f e e t )  

S u r f a c e  

2 
1 

3 
4 
5 
6 
7 
8 
9 
10 

2 5  O c t  Q O  

1 1 . 4  
6'3 ' .  3 
7 4  :I 

N D  
N D  
N D  
N D  
N D  
N D  

10..  2 
13.8 

6 Mar 9! 

N 3  
Ni l  
N i l  
N D  
N D  
N D  
N 3  
N 3  
ND 
Ni) 
ND 

A-  18 



3 .  Soil  Excavation 

B o t h  ( f e e t )  

Surface 
1 

3 
2 

4 
5 
6 
7 
8 
9 

10 

2 5  oc', 90 

ND 
ND 
ND 
ND 
ND 
ND 
N3 
ND 
N 3  
N D  
N D  

6 Mar 9 1  

N D  
ND 
N D  
N D  
N3 
NT, 
Ni) 
ND 
Ni) 
N D 
ND 

A- 19 

. 



DATA SHEET 1 1  

LANCE MISSILE F I R I N G  - 2 4  OCT 90 
LAKE M A R K E ~  2 1 - 129 Km RUGE 

1 .  A i r  m o n i t o r i n g   a f t e r  m i s s i l e  impact  ( p p m  UDMH, v o l / v o l )  

W h i l e   a p p r o a c h i n g  t h e  c - a t e r  - n o r t h  0.5 

N o r t h  e d g e  of c r a t e r  ND 

S o c t h  e 6 g e  of c - a t e -  ND 

E a s t   e d g e  o f  c - a t e r  N D  

West e d g e  of c r a t e -  N 3  

Cent;.r of c r a t e r  0.5 

2 .  S u r f a c e   S o i l   S a m p l e s  - UD":, ppm ( w t / w t )  - 2 4  ~ c t  90 

E i 0 7 t h  9.2 
S o c t 5  x3 
Ea= t 

XD 
x3 

C e n t e r  o f  C r a t e r  
West 

6 . 8  

3. Soil E x c a v a t i o n  

D e 3 t h  ( f e e t )  2 5  Oct 9 0  

S u r f  a c e  
1 
2 
3 
4 

6 
5 

7 
a 

10 
9 

ND 
ti3 
ND 

ND 
N3 

N D  
ND 

ND 
ND 

ND 
N3 

6 M a r  9 1  

ND 
ND 
x3 
EiD 

NT, 
N 3  

N D  
ND 

ND 
N 3  
N D 

A - 2 0  



3. Soil Excavation 

D e o t h  ( f e e t )  

S u l - f a c e  
1 
2 
3 
4 
5 
6 
7 

9 
10 

a 

2 5  o c t  90 

ND 
ND 
ND 
N D  
N D  
ND 

N D  
ND 

ND 
ND 

K D  

6 Ma- 9 1  

N 3  
ND 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
N D 
ND 

A - 2  1 



DATd SHEET 1 2  

LANCE MISSILE FIBIWG - 30 &DE 91 
L U C E  MARKE3. 15 - 125 KM W G E  

a b r u s h  f i r e  w a s  s t a r t e d  b y   t h e  m i s s i l e  i m p a c t .  
1 .  No a o n i t o r i n g  o r  s o i l  s a m p l e s   w e r e  t a k e n  on 30 Apr 9 1  b e c a u s e  

2 .  S u r f a c e   S o i l  S a m p l e s  - U D E .  ppm ( w t / w t )  - 1 May 91 

N o r t h  ND 
S o u t h  N D  
E a s t  
West 

N D  
N3 

C e n t e r  of C r a t e -  N D  

A - 2 2  

. .   . .  
.. . . .  . .  . . .  . 



DATA SEEEET 13 

L A V C 5  MISSILE FIBIYG - 24 JUL 9 1  - 1%" T W C : .  . 

LAXCE U K Z 2  2 1  - 120 .KM BAHGE 

1 .  Air m o n i t o r i n g   a f t e r   m i s s i l e  i n s a c t  ( ? p m  U D h C f .  ;.:.L,'..) . ! .  

m i l e   a p p r o a c h i n g   t h e  c r a t e r  - n o r t h  ND 

N o r t h  e 6 g e  o f  c r a t e r  ND 

South e d g e  o f  c r a t e r  N D  

E a s t  e d g ?  of c r a t e r  ND 

Wrst e d g e  o f  c r a t e r  x r) 
C e n t e r  of c r a t e r  N D  

2 .  S u r f a c e   S o i l   S a m p l e s  - t iDhC<,  p ? n  ( w t / w t )  - 30 Apr Q l  

N o r t h  N D  
S o u t h  ND 
East ND 
we5 t N D  
C e n t e r  o i  C r a t e r  N D  

3 .  LM-21 M i s z i l ~  Imsact C r a t e r  E x c a v a t ~ o n  
tii)hlI-:, pgm (at/%:) 

D ? ~ t h  ( f e s s l  2 5  J,? 9 1  

S u r f a c s  N D  

2 
1 N3 

3 
N D  

4 
Ei3 

5 
ND 
ND 

6 N D  
7 N3 

N 3  
9 N 9  

10 N D  

a 

A - 2 3  



DATA SHEET 14 

L U C E   M I S S I L E  F I B I M G  - 2 4  JUL 9 1  - 2HD IKPACT 
LAXCE MARKEX 2 1  - 129 KM W G E  

1 .  A i r  m o n i t o r i n g  a f t e r  m i s s i l e  i m p a c t   ( p p m  UDMH, vol/vol) 

W h i l e   a p p r o a c h i n g .  t h e  c r a t e r  - n o r t h  ND 

N o r t h   e d g e  o f  c r a t e r  ND 

S o u t h  e d g e  o f  c r a t e ?  N i l  

East e d g 2  o f  c:aL,s? EiT, 

W e s t   e d g e  oi C I . ~ : S T  ND 

C e n t e r  o f  c ~ a t e ?  h’D 

2 .  S u r f a c e  S o i l  S a m ? l e s  - U3hF. ppm ( w t / w t )  - 1 May 9 1  

N o r t h  Ei3 
S o u t h  ND 
E a s t  N D  
wes  t x3 
C e n t e r  0: C r a t e r  N D  

D e o t h   ( f e e t )  

S u r f  a c e  

2 
1 

3 
4 

6 
5 

7 
3 

10 
9 

2 5  J u l  9 1  

N 3  
N D  
N D  
ND 
ND 
N D  
NT, 
N 3  
N3 
N D  
N D  

A - 2 3  



DATA SEEET 15 

LAXCE MISSILE IMPACT - 13 MOV 75 
LablCE HARKEX 1 - W G E  10 K Y  

1 .  L a n c e   I m p a c t   R e z o v e r y  - E x c a v a t e d  2 3  J a n  9 0  

a 

@cation 

I J D M i i  Concentration 
parts  per m i l l i o n  

( w t / w t )  

2 - S u - f a c e  S o i l  S a m p l e s  ND 

2 f e o t   b e l o w   s u r f a c e  Nil 

N o r m a l   C r a t e r   D e ? t h  - 5 f e s t  

2 f e e t   b e l o w  N C D  

3 f e e t   b e l o w  NCD 

4 f e e t  b e l o w  N C D  

N 3  

ND 

ND 

ND 

2 .  No s o i l  g a s  d a t a  w a s  c o l l e c t e d  f o r  t h i s   L a n c e   M i s s i l e   i n p a c t  

A - 2 5  



DATA SEET l e  

LAHCE Id ISSILE IKPACT - 4 DEC 81 
LANCE W Z E  6 - W G E  120 KM 

1 .  L a n c e  I m p a c t   R e c o v e r y  - E x c a v a t e d  2 3  May 90 

UDhfH C o n c e n t r a t i o n  
p a r t s  p e r   m i l l i a n  

L o c a t i o n  ( w t / w t )  

S u r f a c e  Soil S a a p l e  N D  

N o r z a !   C r a t e r   D e p t h  - 5 f e e t  N D  

3 f e e t   b e l o w  N C D  N D  

4 fe?t b e l o w  N C D  N D  

5 f e e t   b e l o w  NCD ( 1 0  f e e t )  N D  

2 .  Soil Gas S a m p l i n g  - UDhE, p p n   ( v o l / v o l )  

T i m e - m i n u t e s  2 2  Mav 9 0  1 3  J u n  9 0  

0 . 5  ND 
1 
2 

N D  
N D  

5 N3 
N 3  

N 3  
N D  
N D  
N D  
N D  

. 1 5  N 3  N i l  
1 0  

A - 2 6  



DATA SHFET 1 7  

BEY SITE - 18 FEB 87 
LANCE U C E B  15 - W G E  125 KM 

Samples f r o m  Lance  impact  at  Ben  Site  and  the  cleaning  procesa: 

a. Ben  Site  Residue 
Sampled 2 May 89 

4 5 . 7  ppm (wt/wtl UDMH 

b.  Metal  Debris - Ben  Site Residue No UDMiI detected 
Sampled 16 Kay 89 

c. Cleaning  Water - Ben  Site  Residue No UDhM detected 
Sampled 16 May 89 

6 .  Remains of the  Cleaning  debris 
Sam?lsd 7 3cn 69 

( 1 )  Cleaning  Residue g a g  = i  13.4 p ? m  iwt/wtl UDMV 

A - 2 7  



. .  . . . .  



ABBEEVIATIOb'S 

NC D 

ND 

NT 

p?m 

SD 

vo 1 / v o  1 

w t / w :  

- n o r m a l  c r a t e r  depth 

- n o n e   d e t e c t e d  

- no sam>le t a k e n  

- p a r t s  p e r  million 

- sampling d a t e  

- volune/volume 

- w e i g h t / w e i g h t  

D e t e c t i o n  L i m i t s  ( D L ) :  

A i r  M o n i t o r i n g  UD MI-: 0.10 pp" (vol/vol) 
NO 2 0.20 pp" ( V O l / V O l )  

Soil ana Wipe S a m p l e s  UD h E  5 . 0  ppm ( w t / w t )  

B- 1 

. .  





Appendix B 

Material safety data sheets for UDMH and IRFNA 
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I jGD H a z a r d o u s  Ma~er i a l s  I n f o r m a t i o n  System 

P.S O F  October 1995 
DOD 6 0 5 0 . 5 - L  

sc :  9135 
115: 00587<2S3 
a n u f a c r u r e : ' s  C.?..C-: 99530 
a r c  Nc. Ineicato:: B 
a r r  Nurnbsr!Tra3e N a m e :  CPF810004 UEISYMMETRICAL DIMETF!YLHYDRP.ZINE """"_""""""""""""""""""""""""""""""""~ 

(General Information ~"""_"""""_"""""""""""""""""""""""~"""" ...................................... 

tern N a m e :  
m p a n y ' s  N a m e :  O L I N  CORP 
m p a n y ' s  Strse:: 1 2 0  LONG R I D G E  RLI 
x,?a?:,.'s P .  0 .  B o x :  1355  
JV.~+R:/ ' s  C i t y :  ST.LlYFG?J) 
>P.pan!/' 5 S , r d t = ;  CT 
m?ac:,.'s C o u n t r y :  US 
1mpar.y '~ Z i p  C O G S :  0690<-1355  
mpan ; / ' s  E m s r g  Ph K :  203-355-3449  
Impany's Info Ph # :  2 0 3 - 3 5 6 - 3 4 4 9  
Ls t r ibucc , r /Vendor  # 1: 
: s t r i b u t , : l r / V s n d o r  g 1 Cage :  
. s t r i S u t o r / V e n d o r  2 : 
. s ~ r i b u z : ) r / V s n d o r  + 2 Cage :  
. s r r i b u S o r / V e n d o r  +! 3 : 
. s t r ibucor /Vendor  ii 3 C a g e :  
. s t r i b u t o r / i i ? n d o r  + 4 : 
. s t r i bccc~r / ; i endor  5 4 Cage: 
:fer:/ Dal::a .5.zrion Cod?: 
: f € t y  Foca l  Point: F 
::ord N O .  F o r  S a f e t y  E n t r y :   0 0 2  
: c  Sa?er]: E!?tri.es T h i s  S c k ? :  002 
. a t c s  : FI: 
. t e  P!SDS Przparsd :  01J.aJ35 
. f e t y  DZC.2 RS:,.iZ:.d Dats. :  2GJUL95 
.?ply  Item p!a?.acer: 

?pare:' c: Carr,?~?::,. : OiIN CORE' 
55 PT?)c.rs: 'S NzF.2 : 

' t?zZt r '  C. S ; :  Or- P .  0 .  EC:<: 1.20 LObiG RIDGX P.3 
Sparzr' 5: C i c y :  Si.L-4FORD 
eparsr's:, scat=. : CT 

her MSDS N u m b E r :  
2parsr':i Z:LP Code: 06904-1355 

DS Se:i;!l lJumkter: BXbJXN 
tC l r1sa; ion N u ~ k e r :  
ec T y p s ,  Grade, Class  : 
za rd  C h a . r a c c e r i s t i c  Code: 
i: Of I s s u e :  

SP- Of C c n t a i n e r :  
it O f  Issue C o n t a i n e r  Qty: 

i U p i t  h z i g h t :  

. - .  



Re3ort f o r  NTIN: 006874293 

N?.C/Strte  Licer?se Number: 

Net Propella~t Weight-P.'mno: 
Coast C-Eard P-mcnition  Code: """""""""_"""""""""""""""""""""""""""" """""""""_"""""""""""""""""""""""""""" 

Net E:.:plosi;le Weiciit : 

Ingredients/Identity  Information 

Proprietary: NO 
...................................... ...................................... 

Ingredient:  l,l-DIMETHYLHYDRAZINE, UDMH INTENDED  CHANGE  (IC) 
Ingrsdient  Sequence  Number: 01 
Perctnt:  95-99 
Ingredient P.ction Code: 3- 
Ingredient  Focal  Point: F 
NIOSZ (XTECS) Number: MV2450000 
Cn.S Number:  57-14-7 
OS?-? P E L :  0 . 5  PPPI 
ACGIi-I TLV: 0.5 PPM 
Other  Recommended  Limit: 0.5 PPM 

Proprietary:  NO 
Ingredient: DIPIZTHYLAMINE 

Perter-t: 1 - 5  
Ingrzdient  Sequence  Number: 02 

Ingrsdient P-ction Code:  A 

N I O S X  ( R T E C S )  N u m b e r :  IP8750000 
Ingrxiitnr Focal Point: F 

C A S  Murrjer: 124-40-3 

""""""""_"""""""""" 

ACG1:i TLV: 10 PPM 
os€La. PEL: 10 PPM 

Other  Recommended  Limit: 1 0  PPM 

Proprlsrary: KO 
""""""""_"""""""""" 
IngrrCie?.t : W>.TE?. 
Ingredirnr S??"er.cs Number:  03 
Percszt : 0.1-1 
Inqrxiisst P.ction Code: P. 
IngrsCienr Focal Point: F 
NIOSS ( E T Z C S )  Number: ZCOllOOOO 
C A S  Number:  7732-18-5 
OSHA. PEL: N/K 
ACGIH  TLV: N/K 
Other Rncornrnended Limit: N/K """""""""_"""""""""""""""""""""""""""" """""""""""""""""""""""""""""""""""""- 

Physical/Chernical Characteristics 

Appearance And Odor: CLEPR,  COLORLESS  LIQUID  W/A"ONIA  ODOR. 
Boiling  Point:  146F 
Melting  Pgint: -71C 
Vapor  Pressure (MM Hg/70 F) : 157 
Vapor  Density  (Air=l) : 2.1 
Specific Grz..iity.?'@.w.. .. .. . 
Decomposition  Temperature:  700F 
Evaporacion  Rate And Ref: N/K 

...................................... 

...................................... 

. .  



? o r _  Eo: NIIN: 0 0 5 2 7 4 2 5 3  

)1~3i l . i~ ' , '  ip. X 2 Y s r :  M I S C i 3 L E  
r c = ? r  v c > l a ~ i l . ~ s  E? V o l u m e :  1 0 0  

I: ( S ( j P 2 )  
s C 2 s l L : i :  

ciio;ccivic:;: 
-m ( R a d i o a c . t i v t  Matl) : 
.gr?ezis;n ( I , l i . l l igaus5)  : 
,rrosion R a t e  ( I P Y )  : N/K 
t o i g n i t i s n  Temperature: ""_"_""""""""""""""""""""""""""""""""~ ..................................... 

.. 

F i r e  and E x p l o s i o n   H a z a r d   D a t a  
""""""""""""""""""""""""""""""""""""~ 
...................................... 

esh P o i n c :  5 7  
2s:: Pain:: MPehod: COC 
wor Ei :?L : ) s ive  L i m i t :  2 
p e r  E : . : p l , : ~ s i . ~ s  Limit: 9 5  

zci .31 F i r =  F i q h L i n q  Proc:  USE WATER T O   C O O L   C O N T A I N E R S   E X 2 O S E D   T O   F I R S .  
t i cgu i sh : ing  Media: C O Z ,   D P Y   C E S M I C A L ,  WATE.? S?.Y%Y. 

.?.E .a. P 0 S I : T i V E   P R E S S U R E   S E L F   C O N T A I N E D   B R E > . T E I N G   A P P A R 4 T U S  & F U L L  
I T E C T I V C   C L r O T X I N G .  
1s1~3.l F i l - e  P.nd E x p l  H a z r d s :   A U T O - I G N I T I O N   T E M P :   4 8 2 F .   A B S O R P T I O N  O F  1,l- 
.!Z:Tk?fLEi'lT)FL3.ZIN5 BY R \ G S / C O T T O N  ~ ; ~ . ~ T E / S A ~ ~ U S T / S I ~ t I L . ~ .  0RG.WI.C  PLXTERIALS 
:L P.?SLiL.?. IN SPONT.bhEOUS COP.13USTION. . _  

R e a c t i v i t y   D a t a  

ibil i t : , - :  YE:; 
:d TO P.;.;C,id ( S C Z S i l i t y )  : T E M P S   > 1 2 < F ,   D I P - E C T   L I G H T ,   H E A T ,  S?.W.KS, OPEN 

. =  " 5 0 ~ s  r i.ecar.? Produc:s : C O ,   N I T R 3 G Z ? i  O X I C Z S .  
ir,2,?cs E'31:- Occur :  NO 
-.; - i -~~ Ta' ?::ciC! ( P C l y )  : N,'X 

Healch H a z a r d   D a t a  

~ - 1 - 3 ~  ?.!::c::cr-: 02-2.L La50  (?-L.T) : 123 i,lG/!iZ 
te Of E T I C ~ ; .  - ir.halz:ion: Y' iS  

L =  Of E n c r y  - 1nges:ion: Y E S  
L e  Of E?.cr;/ - S k i n :  Y E S  

I c n  E a z  .Acute  A?.d C h r o n i c :   I N H A L A T I O N :   N O S E / T H R O P . T / U P P E R   R C S P I R r l T O R ' I  

,3i'r'SIS 0 . 3  BLOOD C E L L S .   S K I N :   S E V E R E  IRRIT.4TiON/BURNS/DERxATITIS. E Y Z S :  
1T:'iiif.iG I?.F!ITATICN, PULP!ONP..IY EDEPL., L U N ~ / L I V 2 R / I i i D E i E Y / B L O O D / C N S  D f i J L G E ,  

!iS/PEPS.LWZKT CCRN2P.L D 2 N . C - E .   I X G E S T I O N :  G I  T P - K T   I R R I T I T I O M / B U I L U S .  1.1- 
~ T i i i k ' L ? ~ 3 i Z % Z 1 N E  IS C O N S I D E R E D   M U T A G E N I C / S E N S I T I Z E R .  
z i n o g e n i : : i t y  - NTP:  MO 
zFnogen i : : i t y  - I-X?C: NO 
z i n o g e a i c i t y  - 0~x3.: NO 
Lanatiop. Carc inogenic i ty :  NONZ 
? . s / S p / m c t o r n s  O f  O v e r e x p :  I R R I T A T I O N ,  INFLAME"-4TION, B R O N C H I T I S ,   V O M I T I N G ,  
'-?.xs>., N.XUSE.21, D I Z Z I N E S S ,   C Y . A N O S I S ,   C O N J U L S I O N S ,   A L L E R G I C   R E A C T I O N ,  
+ ,  SXFLL:CriG, RCDNZSS, D I S C H U G E ,   T E M P O I W R Y   B L I N D N C S S ,  ABDOMIN.\L P A I N ,  

"""_"""~""~""""""""""""""""""""""""""~ 
..................................... 

.̂ _ ^ "  



R e g o r ?  €o r  N I I N :  0 0 6 8 7 4 2 9 3  

B L E E D I N G ,   T I S S U Z   U L C E X % T I O N .  
P!gd C?nd F . ~ c r a - ~ a t ? d  B y  E:<? : L I V E ? . / i ( I D N E ' i / B L O O D / C X ~ I O ' u ' ~ S C U ~ ~ . R  D1SEP.SE & 
ASTEN:. . 
E m e r g e c c y / F i r s L  Aid PTOC : E ? Z S / S i ( I N :  IMP.!EDiATELY  FLUSX  W/LL?GE  PMODiTS  OF 
WATER  FOR 1 5  MINS. I N G E S T I O N :  IMMEDIA-TELY DRINK  LPRGE  PJIOUNTS OF WATER. 
I N D U C E   V O M I T I N G .   D O N ' T   G I r i Z   T U " T H 1 N G  BY  MOUTH I F  U N C O N S C I O U S / C O N W L S I V E .  

Q U I E T .   O B T A I N   M E D I C A L  A T T E N T I O N  I N  ALL C A S E S .  
IN€LXLP.TION:  REMGVE  TO F R E S X   A I R .  GIVE  CDR/OXYGEN I F  N Z E D E D .   K E E P  WARM & 

...................................... 

...................................... 

Precau t ions  for Safe  H a n d l i n g  and Use 
...................................... 
....................................... 

Steps If Mat1 R e l e a s e d / S a i l l  : EVP.CUP.TE P-!.E.X/P.EMOVE I G N I T I O N   S O U R C E S / S T O P  
S O U R C E .   A I R :   S U P P R E S S   V A b O R S  %/WATER F O G .   C O N T A I N   L I Q U I D   F O R   T R E A T M E N T /  
NEbT?-?LIZ.I.TION. W>.TZ:R: S A F Z L Y  DiVERT W.A.TEF. FLOW P-ROUNE ARE%. REMOVE W/ 
VACUUM S Y S T E M / P b T I P I N G   D E V I C E  FOR T R E A T M Z N T / D I S P O S A L .   ( S E E   S U D D )  
N e u t r a l i z i n g  P.92nt: 5 %  CP.LCIUPI  EYPOCELORITE P.QLiEOLiS S O L U T I O N .  
Wasts D i s p o s a l  Msthod: P.S €iia.Z>--WOUS L I Q U I D  WASTE, MUST B E   D I S P O S E D   O F  
I A W / F Z D E X q L ,   S T A T E  & L O C A L   R E G U L A T I O N S   I N   P E W I T T E D   H 3 Z . W D O U S  WASTE 
TRE>-TMZNT/STORkGE/DISPOSAL F A C I L I T Y  BY I V C I N E U . T I O N .   C O N T A I N E R I Z E  & L.4BEL 
ALL S P I L L   M X T E R I A L S   P R O P E R L Y .  FLAMMABLE L I Q U I D  UN1163. 
Precautions-Handling/Storing: S T O R E  IN WZLL  VEEITILATED AW.R AN?.? FROM 
I G N I T I O N   S O U R C E S .   D O N ' T   S T O R E  >12CF, EXPOS: TO D I R E C T   L I G H T .   M a I N T A I N   I N E X T  
ATMOSDEZRE  OVE2  SOLUTION P.LW?.YS. 
Other  P r e c a u t i o n s :  D O N ' T  CONT.r_"lIN.?TE.  CONT>.INERS & HUIDLIKG  EQUIDMZNT 
SHOULD  BE  ELECTRICALLY  GROUKDED.   RETEST  IGTER1P.L  > 5  Y E P R S   O L D   B E F O R E   U S E .  
AVOID CONTP.CT W / S K I N / E Y E S / C L O T e I m .  P?Cfcn.GE ONLY IN STAINLESS S T E E L /  
AL~liNLM/TETLON/POLYETHYLEN~. 
...................................... 
...................................... 

C o n t r o l  Measures 
"""""""""""""""""""""-""""------""""""""" """"""""""""""""""""-"""""-"""""""""""~ 
R e s p i r z t o r y  P r o t e c t i o n :  WE.a.9. P. NIOSH/MSHR  APPROVED  FULL F>.CE P O S I T I V C -  
P R E S 5 F . Z   S L ' D P L T Z D  A I R  R Z S ? i ? l ? 3 R  I F  P-VY EX2OSUF.Z O C C L Z S .  
V e n r i l i t i c n :  L3C.z.L E:<:XXUST TO V-:.INT.:.IN L E V L S   c T L V .  ' 

E y e  P r o t e c t i o n :  S A F E T Y   G L A S S E S  & F f i C E   S E I Z L D  
P r o t s c t i v e  .Glav?s : BUTYL RUBS;?. 

O c h e r   P r o ~ s c t i v e   E q u i p n ? s n i  : BLTYL  RU3BE:R B O O T S / . ~ . o R o N / P e O ~ a C T I ~ E  S U I T ,   E Y E  
KP-SZ, S.lF'tTk- S E G E ? .  . 
Work t;.-.,.si@r.ic p r a c r . i c s s  : F.E?,!o;j: jL.3.bTd2Z?. CQXi.L>IIN.i.T'SD CLOTXISG  BZFQEZ 
R E U S E .  W.2.Si.: P.?TE?- FLl>lDLIbiG. RItGS: L.Z>.TZ?.  P-?TICLES W/CY..:.TE?. & D I S C . W D  T X M .  
S u p p l .  S a t e t y  & E ~ ~ . l i h  DEE%: 2% ( 5 %  IX NZbT?->.L D I S T Z L L , Z D  W.l.TZ2) : 9 . 5 -  
10. 5 , INCOVP.2.TIaLZS : P!ET>.L O X I D E S / I ? . O ~ i / C O P ? ~ . 3 / ~ ~ ~ ~ ~ G > > I ~ S S / M O L Y B D E ~ ~ ~ I / L E > ~ .  

DECON?P-&!IN>.;Z A2EA BY D I L U T I N G  FURTHZ?. W/W.%TER T O  ~ 5 % .  T E S T  FOR 
S P I L L S :  L.l>D: D I K E .   D I L U E  Kl.TER1.E.L T O  c 3 0 % / 2  1/2 T O  1 WA.TE9 TO U D M X .  

NEUTXl.LIZ>.TION.  SCRUB A?.Z.X W/STRONG  DETERGZPJT & R I N S E  W/PLENTY OF  WATER.  



DOD Eazazdous  Materials Information System 

?.S OF O c t o b e r  1995 
D o D  6050.5-L 

SC: 9135 
IIEl: 0 0 7 j < + ; 1 <  
a a t i f z c t u r e r ' s  C.=.GX: 1 S l j 3  

a r t  Ei?lrPker/Trads Name: NITPIC A C I D , R C - D  FUMING 
art Eio. Inc l ica tor :  A 

"""""_""""" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
G e n e r a l   I n f o r m a t i o n  

"""""""""""""-""""""""~""""""""""""""" 
...................................... 

tern Name: FIZOPELLUIIT,NITRIC A C I D  
3rnpaR.y'~ Name : P.TOPIE?.GIC CHEMETALS CORD. 
xnpEp.y's S c r s e t :  9 1  CLPGLYN BLVD. 
xnpan;/'s P. 0 .  Box: 
x r . ; ~ ~ . ; / ' s  C i L y :  F.=2.MIN>D.L.LE: 
JmFZny'S S t a t e :  N'r' 
xns~?.;/' s Country: 
xrqany's Z i p  Cod-: 11735-1527 
xnpany ' s  E m e r g  Pn % :  515-694-9000 
x n p a n y ' s  1n:o Ph E :  
i s t r i b u t o r / V s n d o r  $ 1 : 
i s t r i b u t o r / V s n d o r  1 Cage:  
: s r r i b u r o r / V s n d o r  s 2 : 
. s ~ r i b u t o r / V e n d o r  $ 2 C ~ C J ~ :  
. s L r i b ~ ? ~ r / i i t ~ . . d o r  + 3 : 
. z t r i b u t a r / i i ~ n c i o r  = 3 c a g e :  
.szrib~?or/-isndor % 4 : 
. s t r i b u c o r / ; l e n d o r  S 4 Czge: 
LfeEy Da!::a ;?ct i .on  Code:  
~fst;. Foc:al P o i n t :  D 
! c o r d  Eo. F ! J ~  Sa:sty Ent:c.y: 0 0 1  
!c Szfsry E1T.tri.s~ This S t k = :  001 

.te MSDS Prspared:  OlPLa.P.90 
a t t i s :  S I1  

?e:-, /  D?.:a Revis% ~2:s :  1 5 ~ 0 v v ' ~ a  

DS P r s ~ a . z s r "  s Piz7.e : 
.sp1:/ I r 2 m  Pla?-.acs.r: S ?  

-yc.-=- s cCr .pzry :  

2 3 e . r e r ' I i  city: 
s ? S r e r '  5; s t a r 5  : 
SpZrEY' S; Z i p  Cod?: 

_ r  - " - I  

~ > E : c : ' : ;  S a  Gr 2 .  0 .  E,=:.:: 

her  F!SDS Number: 
DS Ssrisl Nurrber: EFNiU'T 

s c  Type. Grads. C l a s s :  
Xard C h a r a c t e r i s t i c   C o d e :  D 1  

pe Of CcntEiner: M X A L  TANK 
i C  0: Issue Conrainer Q t y :  BULK 

r Un ic  k i e i s h t :  

s c i f i c i : i c p .  E L I & ~ z :  M I L - P - 7 2 5 4  

ic O f  ~ s s u e :  LE 



Re?ort for NIIV: 007544614 

NRC/S:ate  Lice?.se Number: 

Ne:  Propsl.la7.t  biei.j.ht-P.mno: 
Coasi C-iiard  P.nlmunition Code: 
"""""""""""""""""""""""""""""""""""""~ .......................................... 

Ingredients/Identity  Information 
...................................... ....................................... 

Proprietary: NO 
Ingredient:  NITRIC  ACID ( S A R 4  111) 

Perceni : 52-86 
Ingredient  Sequence  Number: 01 

Ingrsdient  Action  Code: 
Ingredienc Focal Point: D 
NIOS;.: (RTECS)  Number: QU5775000 

Ntt E:.:?losivE height: 

C A S  Number:  7697-37-2 
OSX3. PEL: 2 P?M/4 STFL 
ACGIS TLV: 2 PPM/4 STEL; 9192 
Other  Recommended  Limit:  N/R 

Proprietary: NO 
Ingredient:  NITROGEN DIOXIDE (SARri 111) 
Ingredient  Secpence  Number: 02 
Percent: 13-45 
Ingrsdient  Action  Code: 
Ingredient Focal Point: D 
N I O S S  (RTECS)  Number:  QW9800000 
CAS Number: 10102-44-0 
OSHA. PEL: C, 5 PDM 
ACGIIi TLV: 3 PPM/5 STEL; 9293 
Other  Recommended  Limit: N/R 

""""""""""""""""""~ 

...................................... ...................................... 

Physical/Cherniczl Characteristics 
" " " " " ~ ~ ~ ~ ~ = ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ = = = = = ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  -""""_ 
App~a.ra?ce E.nd Odor: YELLDW TO RFD  BROWN, CLE.5-7, STROPiGLY-FUMING  LIQ 
Boili7.g Point : 64.2C 
Meltir?g Point: 
Va?or P r s s s i i r e  (MI4 t.:a/70 F )  : 139 
Va2cr Der;sicy (.:.ir=l) : 1.52 

Decomposition  Temperature: 
Specific  Gravity: 1 . 5 5  

Evaporaiion Rate P.nd Ref:  (3UAC = 1) : e 1  
Solubility In Water:  COMPLETE 
Percsnt  Volatiles By Volume: 14% 
Viscosity: 
ph' : 
Radioactivity: 
Form (Radioactive  Matl) : 
Magnerisr. (Milligauss) : N/P 

Autoignition  Temperature: 
Corr3sion  Rate  (IPY) : - . /  



-or: !for NIIX: 0 0 7 5 ? ? 5 1 ?  

F i r s  and E : . : D l o s i o r -   H z z a r d   D a c a  

Flas:-. Pc~i:.c : NOT FLXb!I'LZ2L2 
r l z sh  Pc.ia,r. Method: N / P  

5 x 2 ~  E ; . : ? l o s i v e  Limit: N / R  
u p ~ ~ r  E x p l o s i v e   L i r n i c :   N / R  
E x c i n g u i s h i n q  Media: N/K 

J ec i a l  F i r e  Figheing PrOC: NOX MAY BE  PRESENT FROM VENTED OR RUPTIIRED 
;NT.%INE.PS. 

Ucuscal T i r e  P-ld E x p l  Hazrds: I F  WZ.TER I S  ADDED,  VIOLENT  SPATTERING CaN 
-ZCb?. . C I I N S I D E L I 3 L E   K E A T  I S  EVOLVED WEEN CONTACTED W/WP.TEX 

R s a c t i v i t y   D a t a  

:abilic::: YES 
.:?.E To ):.void ( S t a b i l i t y )  : LNCREASING  TEMP  CAUSZS MORE PI4PID  EVOLUTION OF 
'XE NO?. 
. t e r i a l s  To Aroid: METALS/HYDROGEN SULFIDE/TURPENTINE/CPABIDES/AL;C9LIS/ 
LJO?.INE 
z x a r d o c s  Decomp Produc t s :  TOXIC  NITROGEN  OXIDES  WILL BE RELEASZD. 
<szyd3Cs P o l y  O c c u r :  NO 
3r .d ic ions  To C-void (Pc11y) : B O I L I N G   C R U S E S  €LXZ.;.?DOUS M I S T ( A C I D /   O X I D I Z I N G )  
3 E: E i i O i V E D .  
""""""""-""""""""""""""""""""""~============ """"""""""""""""""""-"""""""""" 

11=alch H a z a r d  Data 

) 5 0 - L C 5 0  M i x t u r e :  
) u t ?  O f  I:ntry - I n h a l a c i s n :  YES 
) ~ i t z  O f  1 :ncry  - S k i n :  YES 

Of E:?cry - Ingsstion: NO .. .ZLX?: .:E: .~.CC;S Ar:d C ~ . Z C P . ~ C :  A C I 3  CA.SZS O?. MIST CAUSES SEVE?.E E i R N S ,  C.Xl 

r c i n c ~ ~ r , i . ~ j . ~ ' . /  - N - 3 :  N / P  
-Ll?.og~:.lci.~y ". - 1.G.C: N/'P 
-L-nage:.~clsy "; - CSP-2.: N j P  

r2-s ~ -..I::.- 1: iNC-E:TSD. 

. .  - y l - . . - L ~ z . 2  3-,i- Carcinc2sr : ic i ty:  bji?. 
~ . : 5 , ' S ; . y , ~ : ~ r , ~  Of O . u . ~ r s ; < ? :  Si:i?I, E i ' 2 2 ,  N5S-S. LUXG, PIaUTE:,  T3.XO.a.T i: LiP?E?. 
;?~?-:.KJ.=.?' S-<STSP.I IF.3.ITATION; BL.?VS, CONJ2%iCTIVZ~TIZ 
5 C0r.d Aggra-z-ared By Ejcp I 
i rponcy / : ? i r s t  >.id ?roc: SKIN/ZYES: FLUSH W/WA,TFR FOR  AT L E X T   1 5  MIXS.  
.iCJiiS COW?.~3IZy' .~.TED  CLOTHING,  INGESTIOM:  DRINK  MILK  TO  P.CID.  DON'T IPJDDUCE 
':I I i h .  :NX:.L?.TiOf.;: CP-??.Y TO  UNCONT?.MI>lATED Ai?S.z./KZE? Q U I C T .   G Z T  PROMPT 
1 ATT. EFFECTS Or '  IN&&L?.TIOEl NAY BE DEU.YED,  

. -_-  .- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
P r e c a u t i o n s  for Safe H a n d l i n g  and U s e  

0s I f  -Ma:1 R e l e a s e d / S p i l l :  GOOD VENTILATION I S  NECESSARY.  PERSON 
b S E D  SIIOULD WEAR FULL  PROTECTIVE  EQUIPMENT.IL[ITE SMALL SPILLS CAUTIOUSLY 
LEHTY O F  WATER I F  THE  RESULTING  SPATTERG & VIOLENT  REACTION CAN BE 
ZLY CONTAINZD, TEiZN N E U T M L I Z E D   W / A L K A L I .  
c r a l i z i n g  A g e n t :  

"""""""""_""""""""""""""""""""""""""- 

T 2  Dissosal Method: DISPOSRL O F  RED FUMING N I T R I C   A C I D  Mr?Y BE  SUBJECT 



Rsporc f o r  NIIN: 007544614 

TO  FEDEXIL,  STATE, & LOCAL REGULATIONS. 
Precautions-Eandling/Storing: STORE IN A  WELL-VENTILATED, PROPERLY-DP-qINED 
SITE,  AWAY FROM HEAT & OUT OF SUN. PXOTECT FROM PSICU DAMa.GE. DON'T 
BRE>.THZ TXESE  GASES. 
Other  Precautions:  AVOID  1NH.UTION OF VAPORS  OR MISTS & ALL BODILY 
CONTACT. KEEP AWAY FROM  INCOMPATIBLE  SUBSTANCES. 
...................................... ...................................... 

Control Measures 

Respiratory  Protection:  RESPIRATORY  APPROVED  BY  NIOSH  FOR  NITRIC  ACID/ 
NITROGEN  DIOXIDE  GASES 
Ventilation:  ALL  HANDLING SHOULD BE DONE IN A CLOSED  VENTILATION. 

Eys Protection: .GLASSES/FACESHIELD/GOGGLE 
Protective  Gloves:  NEOPRENZ 

CLOTHING & BOOTS. 
Other  Protective  Equipment: DON'T WE>X  CONTACT LENSES. FULL PROTECTIVE 

Work  Hygienic  Practices: 
Suppl.  Safety & Health  Data:  MSDS  DATE: 0 3 / 8 0 .  SUPPLIER:  ATOMERGIC 
CHEMETALS CORP,  FARMINGDALE, NY . 

-"~"""""""_"""""""""""""""""""""""""""" ~""""""_""_"""""""""""""""""""""""""""" 

. .  

- 

.. . . .. . 
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List of Acronyms 

Air  Quality  Control  Regions 
Army  Tactical  Missile  System 
Directorate of Environmental  and  Safety  Environmental 

Environmental  Assessment 
Electromagnetic  Radiation 
Explosive  Ordinance  Disposal 
Environmental  Protection  Agency 
Hazardous  Waste  Management  Facility 
Initial  Entry  Team 
lnhibifing  Red  Fuming  Nitric  Acid 
kilograms 
kilometer 
Lance  Missile 
Launch  Complex 
Lance  Marker 
meter 
Missile  Assembly  Building 
milligrams  per  liter 
Materiel  Test  Directorate  -Warheads  Test  Branch 
National  Aeronautical  Space  Administration 
National  Environment  Policy  Act 
New  Mexico  Environment  Department 
Occupational  Safety  and  Health  Act 
Particulate  Matter  small  enough to inhale 
Petroleum,  Oils,  and  Lubricants 
Record of Environmental  Consideration 
Standing  Operating  Procedure 
Solid  Propellant  Gas  Generator 
Special  Weapons  Assembly  Building 
Unsymmetrical  Dimethylhydrazine 
Weapons  Impact  Target 
White  Sands  Missile  Range 
degrees  Celsius 
degrees  Fahrenheit 

Services  Division 

AQCR 
Army  TACMS 
DES-E 

EA 
EMR 
EOD 
EPA 
HWM F 
IET 
IRFNA 
kg 
km 
LANCE 
LC 
LM 
m 
MAB 
mglL 
MTD-AW 
NASA 
NEPA 
NMED 
OSHA 
PM,O 
POL 
REC 
SOP 
SPGG 
SWAB 
UDMH 
WIT 
WSMR 
OC 
OF 

. .  . 



Appendix C 

Standing  Operating  Procedure  for  Lance  missi le  recovery 
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Chemis t ,   Warheads  Engr 6 A s s e s s m e n t   S e c t i o n  

C h i e f ,  Warheads T e s t  S e c t i o n  Cnief, Farhea& E n g i n e e r i n g  S 

S a f e t y  Di;.ision C h i e f  
R03S3T L. P Z E S  

E n v i r o n m e n t  6 S a f e t y  
D i r e c t o r a t e  Ti;.Ot.i;S A.  L A D D  

D i r a c t o r  

ROEIEXT E. . K ? R  Date 
C o l o n e l ,  EN 
D e p u t y   C o m a n d e r  
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SUPERVISOR'S STATEMENT 

2. :[ hr;e  persondly  re\setxer! e x h   o f t i e   o p e r r t i o n d  steps of the SOP ar.d have no question ic 
m y  mind that h c  oFerztion cr-i be  performed s rFdy ,  efiicientiy, aqd in zn enviromentdly 
acceptable  mmner.  I hZ:e t rzked the optr?.tors in the  der&  oftheir  p& of the  operation &x! 
have  insrructed  [hem  to fo!low the SOP uilhout devizrion. A i l  personnel  particip&g in 
amlnunitiodexplosive  operzticr!s  zre  rmuriition  ctfiified. 

ORG.AU OP XO: 

.. . . .  
. .  . . .  ." 

" ~ . ... . . .  . . .  



STX>DIKG  OPERXTIXG  PROCEDURE 
CO>IPLI"l?iCE ISSTRUCTIONS 



OPEFUTOR’S ST-ATEMEXT 

1. The *operator hill sign this s x e a e n t :  - - 
a.  Wylen firs: a j igr ,ed to  :he operrtion 

t .  i?+.en ~1 rpproved   fomri  o r  iri::6n chrngr  is ?.de to tbs SOP 

c. A t  lest once  per  qvzr:er  durins continuing operztions 

d .  Aeer   zbscace  5 o a  job in Excess of 15 consecutjve war!< drys 

2. I hrve rerd or hrve  hrd rezd I:O me, 2nd understmd  the  gencrrl   2nd  speczc srcery, and 
en;i.ronmentri  requirements,  per:;omel 2-d explosive l imits, work  description, m d  inspesion 
reqcirernsnts  necessrry to rcconpl ish my operd:ion. I h;ve bee2  thorou,okly t,.?j, -d in, 2-d I LT 
fairu.liu with  my  pr? of the  operation,  2nd I age:  io rbi2: by  these  ins:mctions  tluoughout  my 
u s i p m e n :  to the  operxion. Ai l  per j0n.d  put ic ipr t ing in r raupi t iodexplos ive   opera t ions  
mu;: b e  m . u & i o n  cerri6ed. 

. - - ... - .. - ........ . . . . . . . . . . . . . .  - ... -::. -.i-;-..-. ........... . .  . . .  



1. T h i s  SOP c o v e r s   t h e   p e r s o n n e l   s a f e t y   p r e c a u t i o n s   t o   b e  
f o l l o v e d   b e c z u s z   e z c h   L a n c e  missile motor c o n t a i n s  3 7 5 . 5  pounds   o f  
U n s w n e t r i c a l   D i m e t h y l h y d r a z i n e  (UDK-!) and  1 1 0 6 . 5  pocnds  of  
I n h i b i t e i  R e d  .Funin5  Nitric P.cid (iX:N>.). 

2 .  The i n p z c t  s i t e s  c s v e r W  by  t5is SO? i n c l u d e   b u t  a re  n o t  
restricted t o  t h e  La-??CZ Lsi IK?:-CT POIXTS.  

3 .  Safety r e q u i r e a e n t s   i n  >-YCP. 3G5-100 2p.d D.1. D X ?  3Si-64 will be 
f o l l o c j 2 d .  

4 .  The I n i t i a l  E n t r y  Tezn ( i E T )  w i l l  c o n s i s t  of meabers f rom 
MTD->..W. T h e  p r o p e l l z n t   m o n i t o r i n g   e q u i p m e n t   o p e r a t o r  w i l l  b e  
t h e  I E T  C h i e f .  

= 

* 

. .  
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cra te r ,  +ad c o v e r e d   w i t h  d i r t  upon t h e  c o m p l e t i o n  of t h i s  
8 .  P.11 o t h e r   d e b r i s  w i l l  b e  c o l l e c t e d ,  p laced i n  t h e  missile 

o p e r e t i o n .  

9 .  P.t t h e  e n d  of t h i s  o p e r r t i o n  t h e  missile c ra te r  w i l l  b e  l e f t  
open for s i x  m o n t j s .  P-t t h e   e n d  of s i x  m o n t h s ,   t h e  missile c ra te r  
w i l l  be f i l l e d  i n  w i t h  d i r t ,  t h e   s u r f a c e   s a o o t h e d   o v e r   e n d   t h e  
e n t i r s  .=rea r e t u r n e d   t o  e s  c l o s e  t o  i t s  o r i g i n e l   c o n d i t i o n  a s  
p o s s i b l e .  

10.  The I E T  will no~itor a l l  s s r f a c e  e reas ,  p e r s o n a e l   a n d  
e q u i p m e n t  f o r  r e s i d u a l  UDK< z?.d I X N A  c o n t a n i n a t i o n   u p o n  
c o m p l e t i o n  of  t h e  c l e a n u p .  

# 

INSPECTION REQUIREMEKT5 

debris c l e z x u ?   o r  c o l l e c t i o n .  
1. The IET' gill m o n i t o r  t h e  missile i x p a c t  site p r i o r   t o  any 

2 .  All p e r s o n n e l ,   v e h i c l e s   a n d   e q u i p m e n t  w i l l  be m o n i t o r e d   f o r  

d i rec ted  by  t h e  I E T  C h i e f .  

3 .  E n s u r e  o n l y  e u t h o r i z e d   p e r s o n n e l   h a n d l e   t h e   s u b n u n i t i o n s .  
Governmen t   employees  mvst h.zve a c u r r e n t   > - m u n i t i o n  end E x p l o s i v e  
C e r t i f i c a t i o n  C=.rd ( S T X S - V 7 D  F o r 3  204 o r  e c v i v a l e n t ) .  

S?.FZ:T'i REQUIRZMESTS 

1. KO p e r s o n n s l  will e n t e r  t3.e nissi le  im?zct ere6 w i t h o u t  
p r o p e r   F r o t e c t i v s   c l o t h i n q   a n d   e z u i ? ; l e n t   a s   a i r ~ c c a d  by t h e  I:? 
C h i e f .  

2 .  P.11 p e r s s n n e l  w i l l  b e   z a n i t o r s ? .   u ? o z  exit of t5.s missil? 
i m p z c t  s i t e .  

3 .  E.11 p e r s a n p e l  w i l l  wzsh h z n l s ,  f a c e  2nd n e c k  ere=s p r i o r  t o  
e a t i n g ,   c r i n k i a s   a n d / o r   s a c k i n 5  a f t e r  t h s y   h a v s  besn i 3  th? 
missile in?ac t  a r e a .  

.' :. UDMH a n d  I X F N A  u p o n   e x i t  f r o n  t h e  missile inpact  S i t e  Or es 

.' 4 .  P e r s o n n e l   n o t   r e q v i r e d  t o  ess is t  i n   a n y   c l e a n u p / r e c o v e r y  
o p e r a t i o n s  w i l l  r emain  a t  t h e   s t a n d o f f   p o i n t .  

5 .  P . l l  r e c o v e r e d   d e b r i s  w i l l  b e   m o n i t o r e d  f o r  U D G  end I W N X  
c o n t a m i n a t i o n .  

3 



6. Fi erd h e t s  +n d szfetjr 5 ~ ;hoes will be  worn by all :l.;j:;:.!.-nnel 
w o r k i n g  i n  t h e  missile i m p a c t   a r e +   d u r i n g  any  e x c a v t i t i o n ; r e c o v e r y  
o f  missile d e b r i s .  

EQUIPMZNT R E Q U I I Z X S N T S  

1. B r e a t h i n g  A3pa:ra'tus 

2 .  B u t y l  rEbbsr q1ov2s or  equivzlenk 

3 .  D i s p o s a b l e   c o v e r a l l s  

4 .  lQf€i I n t e r s c a n  meter 

> . 
" 

5 .  X02 - I n t e r s c a n   n e k e r  

5 .  W a t e r   s g ~ r a y i n g   d e v i c e s  

' 7 . .  Wzter containers (for w z s h i n g )  (10 g a l l o n   m i n i m u q )  

2 3 .  S z f e t y  S h o s s  

9. H e r d   h r k s  

1 0 .  S t o r z c j ?  c c F L k r i n s r s  

4 
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2 E 3 . C - Z N C V  PP.OCEDU3ZS 

In  the  event of an  emergency or incident-involving  personnel 
injury,  the  gravity of the  situation  will be assessed by the 
person  in  chzrge. If medica1,attention is rewired,  contact the 
following  orgznizations: . -z 

1. McAfee  Fedical  Clinic:  678-1403/2862 
116 for Anbulance 
911 

2. Safety  Office:  676-1211/1213 

3. Fire  Department:  117 

4 .  Military  Police: 676-1234 2 

5. Wzrheads T e s t  Branch:  678-5400 

6. QASAS: 678-3921 
. .  

5 
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1. If c Lznce  im?+ct area n e e d s   t o  be e n t e r e d   i m T e d i a t . e l y  a f t c . r  ;, 
f i r i n g ,   t h e n   f u l l   P e r s o n e l   P r o t e c t i o n   E q u i p a e n t  (PPE) will h c  
u t i l i z e d .   T h e  P-DE w i l l  c o n s i s t  of c o v g r a l l s  a n d  glovcs  m ; i I ~ .  a?, 
r e s i s t a n t   m a t e r i e l s   s u c h  as b u t y l ,   c h l o r o b u t y l ,  o r  neoprer ,c .  A 
S e l f   C o n t a i n e d   B r e z k h i n g   A p p a r z C u s  (SCEA) w i l l  b2 uss r l .  

2 - Once t h e   c o n c e n t r a t i o n s  of p r o p e l l a n t s  is less 3 1 ~ 1 1 ~  .I j:.;:,:,; 
e3as mzsk s ~ c h  2s M i n e   S a f e t y   P . ? p l i z n c e s   C o z 2 z n y  (Y5.3.; b . : j i . i :  
, c a n i s t e r s   t h a t   p r o t e c t   e g z i n s t  I3IN.X ar.d UZK-i w i l  J ),,- ut. . 1 ' 1  : . z  ,; 

: 3 .  When no  U D K i  o r  I X F N A  is  de tec t ab le  i n  t h e  entiLC.: j.l,;stir? : : , , . . A ,  
work c z n   p r o c e 5 . d   w i t h o u t   t h e  use of  a b r e a t h i n g   a p F : ? r a t u ? .  

c 

. t h e  are= w i l l  b e   c o n t i n u o u s l y   m o n i t o r e d .  
s:. Du:r inq a l l  z c t i v i t i e s  ( r e c o v e r y ,   c i e z n u ? ,   r e s t o r a , : - i . n : . : ,  c,:.';., > 

i s .  All p e r s o n n e l  working i n  t h e  inpzct erza w i l l  h e  J:mi:Op.':..:~.).. 

UDEIII z.?d IF.FN.1.. 
.. : ' t r a i n e d   i n  t h e  cse of, r e s p i r a t o r y ,   e q u i p m e n t   a n d  of ti,( G . , ~ , . - . I  :: :.I: . .  . .  

6 
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k D A S I C  JOQ STEPS 

o r  r e s i d u a l   p r o p o l l n n t .  
. M o n i t o r i n g   i m p n c t  c r n t e l  

. C l e a n u p   a n d   r e c o v o r y  
e b r i o   a r o u n d   I m p a c t  CKntOK 

1. T o x i c   p o i c o n i n g  from 
3 x p o a u r e   t o  high luvcls of 
p r o p o l l n n t  rcs iduc.  

2 .  Samn nc 1 .  

11-c 
4 

11-c 
4 

__ - 

. Read EISDS for  p r o p e l l a n t c .  Use 
r o p e r   p r o t e c t i v e  c l o t h i n g  a n d   r a n p i r a t o r )  
p i p m a n t  n s  r e q u i r e d  by t h l r  SOP w h i l o  
c r f o r m i n q   t a s k  i f  i n d i c n t e d  by r e a d i n g s  
f U t ”  or N O 2  meters. 

. Same as 1. 
\ 

__ __ 
I t  I SK 
__ __ 

1 1 - E  
5 

11-E 
5 
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Appendix D 

Listed plant  and  animal  species  occurr ing on WSMR 



FEDERALLY  LISTED  PLANT  SPECIES 

" ENDANGERED 
hedeoma todsenii - Todsen's  pennyroyal 

:SPECIES OF CONCERN 
Cereus  greggii var. greggii - night-blooming  cereus 
Oenothera organensis Organ  Mountain  evening  primrose 
Polygala rimulicola var. mescalerorurn - Mescalero  milkwort 
Penstemon  alarnosensis - alamo  beard-tongue 

S'TATE  LISTED SPECIES 

ENDANGERED  (List 1)  
Cereus greggii var. greggii - night  blooming cereus 
Escobaria  organensis - Organ  Mountain  pincushion cactus 
Hedeoma todsenii - Todsen's  pennyroyal 
Polygala  rimulicola var. mescalerorurn - Mescalero  milkwort 

RARE AND SENSITIVE ( L i s a  
Agsstache  cana - mosquito  plant 
Apscheria  chiricahuemis : cliff brittlebrush 
Astragalus  castetteri - Castetter's  milkvetch 
Escobaria  sandbergii - Sandberg's  pincushion  cactus 
Eus:oma  exaltaturn - prairie  gentian 
Hedsoma pulcherrium - Mescalero  pennyroyal 
Oenothera  organensis - Organ  Mountam  evening  primrose 
Penstemon  alamosensis - alamo  beardtongue 
Pseudocymopterus  longiradiatus - dessrl parsley 
Silene  pjankii - Plank's  catchfly 
Talinum longipes - flame flower 

- 
FINAL 



THREATENED  AND  ENDANGERED  WILDLIFE  OCCURRING  OR  POTENTIALLY 
OCCURRING  ON WHITE SANDS  MISSILE  RANGE,  NEW  MEXICO 

FEDERALLY  LISTED  SPECIES 

" CANDIDATE SPECIES: 
.4ccipiter  gentilis - northern  goshawk 
Ammodramus  bairdii - Baird's  sparrow 
Guteo regalis - ferruginous  hawk 
Charadrius montanus - mountain  plover 
Plegadis  chihi - white-faced  ibis 
Speoryto cunicularia hypugea -western burrowing  owl 
Phrynosoma cornutum - Texas  horned  lizard 
Cynomys ludovicianus ari'zonensis - Arizona  black-tailed  prairie  dog 
Euderrna  maculatum - spotted  bat 
Eumops perotis califomicus - greater  western mastiff bat 
Euiamias  quadriwittaius  australis - Organ  Mountain  Colorado  chipmunk 
~Vlyotis lucifugus occultus - occult  little  brown  myotis 
M'yotis velifer  brevis - southwestern  cave  rnyotis 
Nsotoma micropus leucophaeus  -White Sands  Woodrat 
Sigmodon  fulviventor  goldmani - Hot  Springs  cotton  rat 
Zapus hudsonius luteus - New  Mexico  meadow  jumping mouss 

-. THREATENED SPECIES 
Strix occidentab  lucida -. Mexican  spotted  owl 

-.-__ EPJDANGERED  SPECIES 
Empidonax traillii extimu:; - southwestern  willow  flycatcher 
Fa!co fernoralis  septentrionalis - northern  aplomado falcon 
Haliaedus  leucocephalus - bald  eagle 
Sterna antiilarum athalassos - Interior  least  tern 
Canis lupus baileyi - Mexican gray wolf 

STATE  LISTED  SPECIES 

THREATENED  SPECIES 
Ammodramus bairdii - Baird's  sparrow 
Ammodramus savannarurn  ammolegus - Arizona  grasshopper  sparrow 
ButeogaNus adhracinus anthracinus - common  black-hawk 
Calypk  costae - Costa's  hummingbird 
Empidonax traillii extirnus ~ southwestern  willow  flycatcher 
lialiaeetus leucocephalus - bald  eagle 
/'JS.j?f/na versicolor - varied  bunting 

- 
FINAL 
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Phalacrocorax brasiliensis (olivaceous) - neotropic  (olivaceous)  cormorant 
Rpi lo aberli aberii - Abert's  towhee 
l'ireo bel l i  - Bell's  vireo 
L'ireo vicinior - gray virEo 
Crotalus lepidus lepidus - mottled  rock  rattlesnake 
Euderrna maculaturn - spotted  bat 
Eularnias quadriviltatus australis - Organ  Mountain  Colorado  chipmunk 
Zspus  hudsonius  luteus - New  Mexico  meadow  jumping  mouse 

EYNDANGERED SPEC= 
Falco fernoralis septentrionalis - northern  aplornado  falcon 
Falco ?eregrinus analurn - American  peregrine  falcon 
Falco peregrinus tundrius - Arctic  peregrine falcon 
Sterna antillarum athalassos - interior  least tern 
Canis  lupus baileyi - Mexican  gray  wolf 
Ovis  canadensis mexicaj7a - desert  bighorn 

"- 
FINAL 
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Calculat ions f o r  est imat ing  gal lons of gasoline  uti l ized by commuters 

WSMR Daily Commuters 
8,801  personnel (WSMR Fact  Sheet  1992) 

2,200 vehicles  required  (assuming  4  people  per  vehicle) 

60 mile  round trip per  day  (assuming  all  personnel  live  in  Las  Cruces  which is 
the  closest city! 

132,015  total  miles  travel  per  day  by  total  commuters 

4,400 total gallons of gas  consumsd per day by  toial  commuters  (assuming 
vehicles  average 30 miles  per  gallon) 

60 work days  per year 

Estimated  gallons  consumed  by  the  total  commuters  for  one  year: 

Estimated  gallorls  consumed  by  total  commuters  for  five  years: 
4,400 X 260 = 1,144,000 gallons  gasoline 

L 1,144,000 X 5 years = 5,720,OO gal lons  gasol ine - 

-." 
FINAL 
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Area A - Lateral  Danger  Area 
This area  parallels  ezch  side of the  impact  area.  The  outer  boundary  of this zrea is at 
a distznce  of 800 m from  the 8' fan  outer  boundary to the right  and  left of the  firing 
azimuth  and  extends  to  the  maximum  possible  range.  This  area is considered 
adequate to contain the impact  of  any  errant  missiles  and  associated  debris. 

Area B - Maximum Secondary  Danger  Area 
This  area  is  defined  as  an  extension  of the impact  area and  Area A to a distance of 900 
m beyond  those  areas.  Area 8 is considered  adequate to contain  the  forward  debris 
from :he Impacting  missile. 

Area C - Launcher  Danger  Area 
This  area  is  defined  as  that  area to the  rear  and to each  side  of  the  launcher  which  is 
endangered at the  time of firing. The a-ea directly behind  the  launcher  having a radius 
of 5013 m and  extending 70' to either  side of the line  of  fire  is unsafe  and  considered 
extremely  hazardous  for  personnel  and  equipment. 

Area E, -. 

This area is defined  as 21 segment of a ring  bounded  by a 30" arc  with  an  inner  radius 
of 90 m and  an outer  radius  of 100 m. A  firing  pit  (foxhole)  may be  located  within  Area 
E,. When terrain  conditions  are  such  that  the firlng cable can  not  be  extended 90 - 100 
r n ,  personnel actually e q a g e d  I firing the missile  round  may  be  positioned at the  point 
within  the  30°arc  which is not  less  than 80 m from the launcher. These  personnel  must 
be  protected  by a solid  barrier  which  completely  shields  their  bodies  such as an 
intewming hill mass or  sand  bags.  Under no circumstances  will  these  personnel  take 
cover  in a trench or  foxhole  at  a  distance  less  than 90 , unless  the  trench or foxhole is 
covered with  a  solid material  capable of reducing  the  acoustical  hazard  by  reflecting  or 
absorbing  the  sounds  generated  by the missile. 

Area E, - 
This  area is located to the  right  and left of the launcher  beyond  Area E,  It is defined 
as a ssgment of a ring bounded by a 30'arc with an imer  fadus of 200 m and  an  outer 
radius of 500 m.  Firing  crsw  personnel  who  are  not  actually  engaged  in  firlng  thz 
missile  may  be  positioned  within  Area E,. These  personnel  shall  also  provlde 
themselves  with  adequate  protection at the  time of launch as required in TM 9-1 425- 
483-1 0-2. Areas  outside o f  Area E, are  considered  safs for unprotected  personnel  and 
equipment. 

-." 
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LAUNCH AREA C DETAILED 
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FIRING AZIMUTH 
' A  

DIAGRAM NOT TO SCALE 
. . - . . . . . . . . . - . - . . -" 
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Appendix G 

Comments  received  from  State  and  Federal  agencies 
with  corresponding  response  letters 

~ 
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DIRECTOR AND SECRETARY 
TO THE COMblISSION 
Gera ld  A. Maracchini 

- 
March 11, 1 9 9 6  

Czimznder  
U.S. amy White   Scnds  $fissile Razge 
ATTN: M r .  T .  A .  Ladd, STEWS-DES-E 
W h . i t e  S a n d s  Missile Range, N e w  F e z i c o  6 8 0 0 2 - 5 0 4 6  

Dear  Mr. Ladd:  

Tk.2 Deps r tmen t  of Gaz? and F i s h  ( D e p a r t m e n t )   h a s   r e v i e v e d   t h e  
Laizce Missile T a r g e t  p r e l i m i n a r y  d r a f t  EA.  The  Lance missile h a s  

h a : ;   b e e n   r e p l z c e d  3 y  o t h e r  missi le  s y s t e m s ,   e n d   t h e   p r o p o s e d  
b e e n  t e s t e d  a t  Whi te  sands Missile Range s ince  1 9 6 5 .  This s y s t e m  

zc.I:ion is t o  u s e  Lance. n i s s i l e s  a s   t a r g e t s  i n  o t h e r  missi le  

w i l d l i f e  o r  i t s  h a b i t a t  from t h i s  p r o j e c t .  I: you   have   any  
t e s t s .  The  Depzrtmen: a n t i c i p a t e s  no s i g n i f i c a n t   i m p a c t   t o  

q u e s t i o n s ,   p l e a s e  c a l l  Bob Wilson 2 t  5 0 5 / 8 2 7 - 7 8 2 ? .  

S i n c e r e l y ,  

Xc: J e n n i f e r   F o v l e r - P z - o p s t   ( Z c o l o g i c a l   S e r ' d i c e s   S u p s . s r . ,  U S i i j S )  
Cra ig   NorEyke   (Sou thwes t  Are+ D i v i s i c n   C h i e f ,  NI?i)C-F) 
A n 2 r e w  S z . r . d o v a l   ( C o n s .   S e r v i c e s   D i v i s i o n   C h i e f ,  N E ! X F )  
32b Wilson (?+bitat S p e c i a l i s t ,  NXDC-?)  



GARY E .  JOKNSOIV 
GOVERXOR 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Harold Runnels Building 
I190 St. Francis Drive .  P.O. Box 26110 

Santa Fe, New Mexico 87502 
(505) 827-2850 

March 19. 1996 

Commander 
U.S .  Army  White  Sands Missile  Range 

-. 

ATYN : STEWS-DES-E 
White  Sands Missile Range 
Neh Mexico 88002-5048  

Dear  Commander: 

RE: LANCE MISSILE TARGET PRELIMINARY DRAFT ENVIRONMENTAL 
ASSESSMENT; WHITE SANDS MISSILE RANGE (UNDATED) 

The  following  provides N e w  P!exico Environment  Department (NMED) 
statf  comments  concerning the referenced  Preliminary Draft 
Env~.ronmental  Assessment (PDEA). T h e  review focuses on surface 
water quality impacts. 

: The proposed  project  involves U . S .  Army  use of surplus LANCE 
missiles  for  tracking  and  interception  testing. The testing would 
occur at existing  launch  and  impact  areas  located in the Tularosa 
and .Jornada del  Muerto  basins  on  the White Sands  Missile  Range 
(WSNl l ) .  Within  these  areas, exact  launch and impact  sites 
Presri!ntly ere unknown. L,aunch areas  generally  are regraded and 
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cleared of vegetation, and impact  areas  currently "are maintained 
in  nearly bare ground . . .  conditions."  The project would not 
i.?volve new  construction or use of other  launch or impact areas 
without  completion of a Record of Environmental Consideration. 

The  Jornada del Muerto  basin  has no perennial surface waters or 
drainage  outlet. The  Tularosa  basin has  two perennial water 
b.zJdies (Lake  Lucero  and  Big Salt Lake), one perennial stream 
(Salt  Creek,  which  drains  to  Big  Salt Lake), and  two  known 
springs  (presumably  associated  with  aquifers originating in the 
surrounding mountains). Both  basins  feature ephemeral drainages 
and  playas. The local climate  is characterized by short, intense 
(surnmer/winter) storms.  Surface  waters,  as well as treated water 
from the WSMR water  treatment  plant, recharge local aquifers. The 
rates of aquifer  recharge  and  discharge  are low. At places, the 
depth  to  groundwater is less  than  six  meters. Ground and surface 
waters  generally are of poor  quality  with  high concentrations of 
dissolved  solids. 

For interception missions,  LANCE  impacts would consist of missile 
pieces scattered over a large  area. Following testing, selected 
missile  debris that is visible  from a helicopter would be 
recovered (disposal was  not described in the PDEA). 

Tracking  missions would involve  monolithically impactlng 
missiles.  These  would  result in craters a few  meters  wide and 
d.eep, potentially featuring residual liquid propellants, burned 
vegetation,  and soil erosion.  Upon  impact,  the  missile's fuel 
tanks would rupture. The  missile would come to rest about 5 m  
t>elow the preexisting grade.  Following  testing,  the impact crater 
would be partially backfilled  with a thin layer of local native 
S.oil (presumably  within a few  days following impact).  After six 



Commandez 
Marcn 19, 1996 
P a ~ e  3 

months,  the  crater would be completely  backfilled  and regraded 
The missile would not  be recovered. 

According to  the PDER,  residual liquid propellants potentially 
d,slivered to impact areas  (tracking  missions)  include u? to  123kg 
oE unsymmetrical dimethylhydrazine ( U D M H )  and  343kg of inhibiting 
ri?d fuming  nitric acid ( I R F N A j .  The I R F N A  reportedly converts 
spontaneously  and completely into nitric acid  and  oxides of 
n:i.trngen. These products are toxic and hazardous. The quantity 
and fate. of the nitric acid were not  reported,  but  nitrite 
reportedly would dissipate to undetectable  concentrations  within 
3CI minutes  after impa'zt. 

The UDMH would spill into the a i r  and soils. UDMH is a carcinogen 
an3 a plant growth control agent. In  the  air, UDME reportedly 
would react with oxygen to produce highly  toxic oxides of 
ni.trogen which would dissipate to non-detectable  levels within 2 4  
hours.  The PDEA incorporates a previous evaluation  at WSMR of 
503.1 impacts from UDMH. This report, dated November 1991, found 
no detectible UDMH on surface soils 24 hours after impact (based 
on laboratory analyses),  and no detectible UDMH in subsurface 
s o i . 1 ~  at impact craters over six months  old (based on soil gas 
surveys). 

Concerning  direct impacts to surface  waters,  the proposed project 
does not appear to conflict  with New  Mexico's  current  laws, 
statutes, or regulations.  However, we  are  unable to make a more 
complete  determination due to deficiencies in the P D E A .  In 
particular,  we strongly recommend that  the PDEA be amended to 
add:resi the following items: 

1. The proposed project  "probably"  would  use  launch and 
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impact  areas previously used in the LANCE program or 
areas otherw.ise "developed".  The document  should 
describe  any  non-probable  areas and the  nature of the 
referenced  development. Such areas, as well as any 
potential construction  activity, should be specified and 
described. , 

2 .  According to the  PDEA, monolithically impacting LA8CE 
would be restricted  from  "areas of permanent  or 
intermittent water  sources." However,  the impact areas 
reportedly feature many  ephemeral  water  courses. The 
locations  and  flow  characteristics of the permanent and 
intermittent water  sources  should be described and 
mapped relati.le to the  proposed  impact and launch sites. 
NMED  staff  is  concerned  that  impacts  near  such  water 
courses might introduce liquid fuel propellants  to 
surface  waters,  especially if storm  events occur soon 
after  impact. Additionally,  the PDEA  indicates that 
restricted areas may be affected if missiles  are 
equipped w.ith mechanisms  that  cause  them to "tumble, 
thus  impacting on the  surface,  or explode on impact 
resulting in burning of all  the  propellants."  These 
environmental effects.  which may have direct impacts on 
a surface  watez  body, were not characterized in the 
report. 

3 

4 

According to  the  PDEA,  "any  fires ignited by LANCE will 
be handled in accordance w i t h  the WSMR fire  policy." A 

copy or detailed  description of the policy should be 
included in the  document. 

The  LANCE  project could bury  significant  quantities of 
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UDMH several. meters  into  the  subsurface.  The  referenced 
report of U1)MH attenuation in subsurface  soils  was  based 
on soil gas  surveys using  field  instruments.  The 
reported  detection  limits  were not documented  or 
confirmed. The  sampling  depth  (about  six  feet) may not 
represent the  zone of highest  expected  contamination. 
NMED staff  believe  that UDMH has  a  low  volatility and a 
potentially  high  solubility  in  water.  Even in highly 
conductive soils using  the proposed backfilling 
procedures,  significant  concentrations of UDMH may 
persist longer  than  suggested in this report. We 
recommend  reevaluation of monolithic  LANCE  impacts  using 
appropriate  subsurface soil sampling  and  laboratory 
analyses. Such  findings  may  provide more reliable 
,predictions of UDMH attenuation o r  indicate  that UDMH 
has leached downward  rather  than  dissipated to the 
atmosphere. 

. . <. 

5. According to the PDEA,  “recovery  operations will involve 
air support and minimal  off-road  travel . . . . I ’  The 
environmental  assessment  should  describe  expected 
significant off-road  activities,  including the methods 
and equipment to backfill  the  large  impact  craters. In 
that regard, -the following PDEA statement  appears to be 
inconsistent with  the rest of the  project  description: 
“ A l l  proposed . . .  impact  sites for the  LANCE project are 
accessible  via paved and/or  improved roads.  Therefore, 
the project  will not accelerate  the  natural  rate of 
erosion  due to off-road  travel.“ 

6. The  environmental  assessment  should  provide  more 
i.nfornation than that  contained in the PDEA on the 



Commznder 

Mirch 19, 1996 
Page 6 

relative  value of surface  water  resources  within  the 
project  area  to  existing  wildlife and b i o t i c  
communities.  Cumulative  impacts of these  and  the  other 
topics  were, in general,  not  addressed  in  the PDEA. 

he appreciate  the  opportunity  to  review  this  document.  Please let 
m e  know i f  you have  any  quesyions. 

Sincerely, 

Gedi  Cibas, F d D .  
Environmental  Impact  Review  Coordinator 

NNED File No. 976ER 

. .  



M a y  30, 1996 

NEPA  Coordinator  (Karen  Hay) 

ATTN:  STEWS -DES - E 
US. Army White Sands  Missile Range 

Whlte  Sands Missile  Range 
New  Mexico 88002 

RE: LANCE MISSILE TARGET  PRELIMINARY DPAFT  ENVIRONMENTAL ASSESSMENT 

Dear  Karen  Hay, 

Assessment In response to  the comments made by lhe Stat?  of  New Mexico Environment Department. A copy 
I his  letter  is to inform you of l t2e changes  which  were made to  the LANCE Missile Target Environmental 

c f  their letter is provided for reference. 

F A G E  2 ,  paragraph 3:  
Chposal  of  hdicopter and ,missile debris is described  on  page 12 of  the document.  Basically, the debris will 
b?  collected  analyzed, and then disposed of as hazardous material. 

P.4GE 3, response 1: 
The impact areas ar? the primary concern for this missile, due to the missile propellant. Potential  impact  areas 
h.i!ve been limited to those areas without permanent or intermitient surface water. In a few of these impact 

WITS). Typically used  launch areas are established locations  consisting of  berms, cleared areas, and  power 
areas, the depth to ground water is unknown,  but  believed to be shallow  (Pup, Rhodes, Denver, and ABC-1 

(ellher  firm  power or designated areas for generators). 

PP.GE 4 ,  response 2: 
A paragraph was added to Section 3.2.1 to address  potential  impacts to the surface  water. The paragraph  is 
provided: 

"Tl-le 'restrictions  placed  on monolithic impacts will also  reduce the potential for impacting surface  waters. 
Re:;idual fuel  ,which  may be present in  a missile which was equipped to tumble and impact on the surface will 
not pos~? a  substantial threat to the environment. The fuel tanks  will likely rupture  upon impact and the fuels 
will continue to  mix releasing emissions into the  atmosphere  which  will  readily dissipate. If propellants are not 
ablf? to m i x ,  then the UDMH will  react  with the air producing  gases.  IRFNA will react  with most substances 

in  cmcentration,  but will readily dissipata into the  atmosphere.' 
releasing gases and  excessive  heat. Gases  produced by both propellants are nitrous oxides which are toxic 

WSlvlR does  not currently have a document  stating the fire policy,  however, one  is in the process of being 
PAGE 4.  response 3: 

reviewed.  Pressfitly. the fire policy is if a project starts a fire, then it will  be extinguished in an expedient 
manner.  Section  3.1 was  edited to clearly state this policy. 

"There is potential for fires to occur as a result of debris pieces  landing  while still burning. However,  fuel loads 
capable o f  carrying a large fire on the  Tularosa Basin floor are fairly limited.  The  area  south of Highway 70 is 
predominately mesquite coppice dunes with little understory to carry a fire. The  WSMR fire chiefwill be notified 
Prior to  any testing, in order to hav?  adequate fire support  "on  call", Any fires ignited by LANCE  will be 
immrdiately extinguished ." 

PAGE 4, response 4: 

" 

The concern  regarding  residual propellant being  buried  In the ground by monolithic impacts was addressed 



by restricting the use of  monolithic impacts  from areas where residual  fuels could cause a serious problem. 
No monolithic impacts will occur in areas with permanent or intermittent surface  water or areas where the  depth 
to ground water  is  unknown, b u t  believed to be shallow (i.e. Pup,  Denver,  Rhodes, and ABC-1  WITS). 

Craters formed by monolithic impacts o fa  LANCE missile will typicalb be  backfilled with a backhoe or  an armor 
PP.GE 5 ,  response 5: 

of  the  LANCE missile. If the ejected material is mot sufficient, then additional  soil  is  obtained  from  various 
plated grader. The soil which I S  required to fill the hole  is  obtained from the ejected  material  from the impact 

mounds within the WITS. The following  statements  were  added to the Executive Summary and section 1.9. 

'"Equipment used to fill the  crater is  generally a  backhoe or armor plated grader. Soil  which  was  forced  out of 
the ground upon impact is used to fill the hole. I f  additional  soil  is  required it is  obtained  from  mounds  located 
within the WIT." 

Additionally, in section 3.4.2 the paragraph  referenced  in this response  was  changed to read: 

"All proposed launch and impact sites for  the LANCE project are accessible via paved andlor improved roads. 

veilicles  and the most  direct  route  will be used for all travel to and from the site. 
However, recovery activities may require off road travel. This activity will be organized to limit the number o f  

The LANCE  missile has been  restricted  from  using  areas in  which there is permanent or intermittent  surface 
PAGE 5 ,  response 6 :  

water. Therefore, there will be no impact to surface water  and in turn no impact to the wildlife which  utilize  the 
sucface water. 
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4. Sec t ion  3 . 3 . 2  Environmental   Conseouences.  Noise.  A discussion is given 
fo r   the   e f fec ts  of  loud  noise  on  certain  animal  species.   However,   there  is   no 
dec ibe l   leve l   g iven  for   the  LANCE  miss i le .   The  EA  should  repor t   th is   va lue  to  
he lp  in evaluat ion o f  the   e f fec ts   o f   no ise   on   w i ld l i fe .  

The  EA s ta tes   tha t   the   responses   o f   w i ld l i fe   to  noise are  temporary. A fl ight  or 
fright response may b e  a temporary  react ion  to   no ise.   However ,   there  may  be 
consequences  o f  a permanent   nature  resul t ing  f rom a response  to  noise.   Whi le 
the   adu l ts   a re   away  f rom  the  n e s i  mortal i ty  of   young  birds  or   eggs  may  occur 
wi rhout   thermal   regulat ion.   by  des iccat ion or predation.  Noise may also  startle 
adul t   b i rds  caus ing  them to b!eak their  eggs or rol l   them  f rom  the  nest.   They 
may  also  t rample  'young  birds.   Fledgl ings  may  leave  the  nest  prematurely,  
exposing  them  to   adverse  weather ,   predat ion or in jury.   Frequent  noise  may 
weaken  adu l t   b i rds   by   fo rc ing   them  to   spend  more   t ime  de fend ing   nes t   s i tes   and 
less  t ime  foraging,   subsequent ly   Zf fect ing  the  heal th   o f   a t tendant   o f fsGr ing.  
Wi th   pers is tent   d is turbance,   adul ts   may  abandon  the i r   nest   ent i re ly .  

Recent   s tud ies  on .:he e f fec ts   o f   human  d is tu rbance on raptors  showed  birds 
m a k e   s h i f t s  in home  range  and  increase  home  range  s ize  (Anderson  e t  ai. 1 9 8 6 ) .  
Fernandez  and  Azkma (1  993) found a stress  increase in chicks, as  determined 
t rom  b lood  u rea   concent ra t ions ,   and an increase in reproduct ive  e f for t   by  adul ts .  

The  Serv ice  recommends  that   WSMR  survey  launch  and  impact   s i tes  used  for  
the  LANCE  miss i le   program  for   raptors ,   inc lud ing  the  nor thern  ap lomado  fa lcon.  
If raptors  are  found,  buf fer   zones  should  be  establ ished  for   their   protect ion.  
Buf fe r   zones   have  been  recommended  fo r  a variety  of human uses  near  golden 
eagle  nests .   Severa l   re ferences  recommend no act iv i t ies  occur within 2 mdes  of 
raptor   nests   dur ing  the  nest ing  season  IJacobson  1974,   B lood  and  Chur te;  
1978, Nor thern  P ipe l ine  Agency  1978) .   The Yukon Wildl i fe  Department 
recommends  a distance o f  2 mi les  between  pipel ines  an3  nests  (Mossop  end 
Mil l igan  19771.  Kluane  NaTional  Park,  Caneda, does not   a l low  heavy  equip inent  
w i t h i n  2 .5  mi les o f  a golden  esgle  nest   (Theberge  and  Gauthier 1 9 7 8 ) .  Several 
re ferences  re fer   to   buf ier   zones  to   protect   raptors   ranging  f rom  1,300  to  5,250 
feet   (Rarnakka  19861,  and 980 fee t  t o  5 miles  (Nelson 1979).  M o s t  o f  the 
l i terature  that   was  re ,J iewed  suggested a buffer  zone  around 3,000 f e e t  to 
prevent   d is turbance.  

5. Sec t ion  3.3.5 Environmental   Conseauences.  Threatened,  Endanaered  and 

federal ly lis:ed  as threatened,  endangered  or  candidates.  Nor  are  they  species 
o f   c o n c e r n .   H o w e v e r ,   w e  do encourage  WSMR  to  perform  surveys for sensit ive 
species i f  s i tes  not   currenr ly   used as impact  areas  are  considered  for  the  LANCE 
Missi le  Target  Program. 

6. Sec t ion  4 . 2  Mit iaat ion  Measures.   LANCE  Recoverv.  Wlth respect   to  
backf i l l ,   the  EA  is not c lear a s  t o  rhe source of fill mater ia l  to be  used. I f  soi l  will 
be obtained  from  on-si:e, will it be tesTed  for  unsymmetrical  dimethylhydrazine? 

- Sensit ive Species, Sc.heer 's  p incushion  cactus  and  grama  grass  cactus  are  not  
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Measures  should be developed  to  ensure that contaminated  soi l  will not  be used 
to  backf i l l   craters from monol i th ic  impacts.  

If we can be of further assistance,  please  call M r .  Craig L. Springer of my  s ta f f   a t  
(5051 7 6 1 - 4 5 2 5 .  

Sincerely, 

Field  Supervisor 
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30,  1996 

.€PA  Coordinator (Karen Hay) 
J.S. Army White Sands Missile Range 
A T N :  STEWS - DES - E 
White Sands  Missile  Range 
New  Mexico 88002 

RE:  LANCE MISSILE -CARGET PRELIMINARY DRAFT ENVIRONMENTAL ASSESSMENT 

Dear  Karen Hay 

Assessment in response to the comments made by  the United States Fish and Wlldlife Service. A copy o f  their 
This  letter is to inform you  of the changes which were made to the LANCE  Missile  Target Environmental 

letter is provided for reference. 

COMMENT 1: 
:a) The document was updated with  the current terminology 'Candidates" and "Species of  Concern". 

b) A statsment was included  on  page 25 of  the document  referencing the disease event which took place in 
'1995 reducing !he pupfish populations  in  both ponds. 

COMhlENT 2: 
The  change to the citation was made 

COMMENT 3: 
l h e  depth to ground water at  Rhodes  and AEC-1 WITS is  unknown. Therefore,  Rhodes,  Denver,  and ABC-1 
VVITs have been  restricted from monolithic impacts as a precaution. 

COMMENT 4: 
The pnmar]  cmcern  erpresssd in this comment is  the potential effect of  the project on nesting  raptors in close 
proximity to a  launch or impact  area. The project  has committed to conducting an annual survey around 
launch  and  impact locations for raptor  nests.  A  brief description of the survey methodology was added to 
Sectlon 3 2 2 as well as stating  the requirement for  the survey in Section 4.1 of the document, The added text 
to each section is provided. 

Sf?ction 3.3 2 
"The Lance project will initiate an  annual  survey to identify raptor nests in proposed launch and  impact  areas. 
Surveys will consist ofinspecting a l k m  radius around the center of proposed launch  and  impact areas  during 
each breedinghesting  season. I f  an active nest is detected, DES-E will be consulted immediately. Information 
collected during these surveys. combined with data collected during previous  aplomado falcon surveys, may 
then be used to developing a database which could aid in identifying low tolerance species and  frequently used 

delaying ;est acbvities  would be beneficial to nesting individuals. if long term protection is the goal,  observations 
nesting habltat within WISMR. This,  in turn,  could minimize future impacts on nesting  raptors.  Although 

should  be made to identify the response of raptors to various  acaustical  disturbances within the immediate 
area." 

Section 4 1 
"Launch and impact areas will be surveyed  during the nesting  season to identify any active  raptor nests within 
close proximity If nests are located, then WSMR DES-E will be consulted to determine the appropriate action." 



COMMENT 5: 
The listed  plant  species section  was  updated with the latest listing information. Scheer's  pincushion cactus 
and  grama  grass cactus were  removed from discussion as  they are not listed by state or federal agencies. 

COMMENT6: 
Craters formed by monolithic impacts o fa  LANCE missile  will typicalb be backfilled with a backhoe or an armor 
plated grader.  The soil which  is  required to fill the hole  is obtained from the  ejected material from the impact 
of the LANCE missile. If the ejected  material is not sufficient, then additional soil  is obtained from various 
mounds within the WITS. The following  statements were added to the Executive Summary  and Section 1.9. 

'"Equipment used to fill the crater is  generally  a backhoe or armor plated grader. Soil  which  was forced out of 
the ground upon impact is  used to fill the  hole. If additional soil  is  required it is obtained from mounds  located 
within the WIT.' 

. .  . .  . .  . . .  
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